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INTRODUCTION 


Conservation has long been a subject of concern 
to the people of Ontario. This concern had to do originally 
with the protection of forests because of their importance as 
a source of revenue to the Province; but allied with this was 
the problem of wildlife management and the protection of 
source areas of rivers and streams, In Ontario interest in 
conservation was indicated first by reforestation and woodlot 
management, but more recently this has broadened out to include 
flood and pollution control, improved land use and provision 
for recreation facilities. 

While the progress in these activities has been 
steady up to the present, most of the programs heretofore were 
initiated by government departments, Recently, however, 
there has been a growing conception of personal obligation, 
especially where land use problems, farm ponds and small 
reforestation projects are concerned, On the other hand, 
control of flooding, summer flow and pollution; large refores- 
tation projects; and recreation areas have come to be consi- 
dered the responsibility of the community - the community in 
this case being the river valley. 

With the advent of this new concept of personal 
and community responsibility in conservation, the Authorities 
movement was born, and the willingness of our people to under- 
take conservation in this way is indicated by the fact that in 
the last ten years 17 Authorities have been established, with 
a total membership of 278 municipalities and an area of 12,217 
square miles, 

The first step in establishing a Conservation 
Authority is undertaken by all the municipalities wholly or 
partly within a watershed. Two such municipalities must 
first by resolution petition the government to call a meeting 
for the purpose of ascertaining whether or not an Authority 
should be established, Two-thirds of the number of repre- 


sentatives which the municipalities are entitled to appoint 
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(on a population basis) must be present to make the meeting 
legal. If two-thirds of those present vote in favour of 
establishing an Authority a resolution is forwarded to the 
Government. The Authority is then established by Order-in- 
Council and under the Act becomes a body corporate, including 
representatives from all the municipalities in the watershed. 

While some Authorities were brought into being 
because of flooding within their areas, all were aware of the 
necessity of carrying out such supplementary measures as 
improved methods of land use, reforestation, proper woodlot 
management, prevention of pollution, investigation of under- 
ground water supplies, wildlife studies and recreation. But 
the Authorities were not equipped to carry out the extensive 
investigations that would indicate where such work should be 
done. Consequently the Conservation Branch of the Department 
of Planning and Development undertook to carry out the preli- 
minary investigations as a service to the Authorities, to 
appraise, by means of surveys and reports, the conservation 
needs of each watershed, and to submit to the Authority a 
detailed report outlining the conservation measures that should 
be implemented, 

The survey work is grouped under five general 
headings, namely, Land Use, Forestry, Water, Wildlife and 
Recreation. The scope of the studies made in each of these 
subjects varies with the condition and needs of the area under 
investigation. In addition to the five topics indicated 
above, a study of the history of the area is made. 

This serves as a backdrop to all the conservation problems of 
the watershed and compels the reader to understand the abuses 
of the past and the need for a diversified program in the 
future. 

The starting point for all surveys is aerial 
photography. Before the survey is commenced in the field all 
Such contributing data as maps, old records, photographs, 


unpublished reports and other useful information are thoroughly 
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explored and recorded. While the survey is in progress 
Similar data are gathered locally, and agricultural repre- 
sentatives, zone foresters, municipal clerks and other 
officials and private citizens are interviewed for additional 
material. 

The results of these conservation surveys, 
together with the recommendations based upon them, are set 
down in the reports presented to the Authorities and intended 
to serve them as a blueprint. The carrying out of any scheme 
is not the work of the Conservation Branch of the Department 
of Planning and Development, because it is not an operating 
department. Its active participation for the most part ceases 
when the planning is complete and the report is submitted, 
although it stands by to interpret the report and give advice 
and assistance in carrying out the plans recommended in the 
report. The Authority must assume responsibility for ini- 
tiating the schemes which it considers most urgent; it must 
also make approaches to the government departments or other 
bodies from which it hopes to get assistance. 

If, for example, an Authority undertakes a 
scheme having to do with land use, it must seek assistance 
from the Department of Agriculture; if it involves a forestry 
or wildlife problem, then the Department of Lands and Forests 
is approached. In the case of flood control, however, as 
there is no department of the Government doing hydraulic sur- 
veys except the Conservation Branch, whose staff is not large 
enough to carry through the engineering works of several 
Authorities, the Authority must engage a consulting engineer 
to do the final engineering and designing and to carry the 
work through the construction stage. Similarly, where an 
Authority undertakes a scheme which has to do with recreation, 
it may have to employ men specially trained in this work. 

As the work being done by Authorities is a new 


approach to the conservation problem, in that the responsibility 
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(iv) 
of carrying it out is left entirely in the hands of the 
Authority concerned, much directing and assistance have been 
necessary from the Conservation Branch and, in the case of 
14 Authorities, a member of the staff of the Department of 
Planning and Development has been assigned to work in the 
watershed, 

The Neebing Valley Conservation Authority was 
established by Order-in-Council on July 15, 1954, following 
an organization meeting which was held at Murillo on March 10, 
1954, when 8 representatives out of a total of 8 attended 
the meeting and 8 voted in favour of establishing the 
Authority, 

As mentioned above, the Department of Planning 
and Development, as a service to an Authority, undertakes to 
carry out a conservation survey of the valley for the guidance 
of the Authority, but the commencement of conservation work 
in the valley does not necessarily have to wait until such a 
survey has been made and the report presented. This has been 
the case with the Neebing Conservation Authority, and much 
excellent work and planning have been done independently of 
the reports which have been prepared by this department. 

The reports for the different sections of work 
for the Neebing Authority are: Land Use, Forestry and Water, 


These three reports are here presented in one volume, 


~ AD Vilkee Richardson 
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RECOMMENDATIONS 
STATED OR IMPLIED IN THIS REPORT 


That, in view of the fact that the Conservation program 
of the Authority would be carried out more easily, 
effectively and economically if the Authority area was 
enlarged, the Neebing Authority be extended to include 
the watersheds of McIntyre Beets. McVicar Creek, and the 


Current River, Dene 


That the Authority encourage landowners to make greater 


use of the soil testing, farm planning, woodlot inspection 


and other services and assistance provided by the Authority 


and the several departments of government involved in 


resource management, Paals 


That the Authority encourage pasture improvement and to 
this end consider setting up a pasture improvement 


demonstration project. Dawel 
That the planting of windbreaks be encouraged. Devt 


That the Authority encourage the building of farm ponds 
and offer assistance if and where this seems desirable, 
Pick? 
That the Authority keep in mind the possible future 
recreation needs of the people in the area and plan that, 
if desirable, Authority land may be used additionally for 


recreational purposes. Dies’ a7. 


That the Authority encourage the orderly development of 
new agricultural land in accordance with the capability 


of the land. Desrec 


That the Authority sponsor one or more projects, such as 
school scrapbook competitions and school tree-planting 
days, aimed at publicizing the need for conservation of 
resources in the eR ATRY and in educating the public 


as to what these needs are and the part they can play. 


p. 34 


i so a a ie Ls : 4 


ag 
ae ~*~ é 


ay, Ane 


Ba AK cn awe ‘ 
j OO a Akt ‘oe 3 


i f 


“aists of ace v sash 


Vaio seta rs a bee ty, aap ie a soe a) 


& H mh Mt 


‘ 


“yi 


d ate dio. ‘ "| rt ca 58) a 4 Wh ACh Me s, ie ue Late | Mi toni) oe fed 7 : 

sf 4 Re. v4 ii Le adey ih ipiuk ' \ _) nye H ary . 

: Phony BEY J 1 4 Lats ss af it ones Ms ) 4; 
Boy i ee ee Ae yan a: Sith J r on 2.0 
tri Toi pte 0 ae 
‘oe a) q : ti a - \ . t ; woe ; » p u 
eee. ke ROS” Oe Sek dena sate" hei i at ae hha toth uae Roy 
j i a Ve is Pag T ik D ; Bt , ie Bari 

f mT uae yl ] aie! ) at ; p 

hs Ee UR A Ca OY oRi od 8 Nr waite Rie Ca ‘dit 

i ‘auk eck ae 
t 1 1 i =a Pr 


a saa unk ky Matha ern etes es Oe Peo net x ‘x eae a gers tad 


1 P r ame : a ¥ oy 
ch ie ” f a ee s ; ‘gt’ i be ' 2 . wig Pi oe t® aie 
a Se RL 8 Nee a og RLS a ee tty 4 de a edo dal aft 
5 4 . . ; ‘ i . ; or r , by F Wi ph 

. i ek xg aa \ i ie, Nap + Fines Ae y SF res Hye’ oo Ae age Bi inte ip , 

; o ; hh ey at iy ‘a f re P ray 
? 4 4 “ i } ; ‘ ed ? , ; ‘ a's ie, 
j ty \ * * | | [ ti a r "a e Lil} : i % a 

pes TACBH 2.) RRR) Ae he oY 0 ke be ibe me yt HE, ae iting ‘ae ce ar ! ri 
Ky ; Ar ] ea” A ny my ann 


a pty at ie 


| dae a 


ee Bieta Wi hd a 
i : at . ; i {F ke 


vO 


gs 


ihe 


ioe 


14, 


BOL 
That the Authority encourage the reclamation and control 
of gullies by providing engineering service and construc- 


tion equipment, De 42 


That the Authority offer a subsidy to encourage refores- 
tation of open land and underplanting of present stands to 


improve their composition, Ce 7 


That the Authority assist in promotion of the Tree Farm 
movement to recognize and publicize good woodlot manage- 


ment, De 36 


That the Authority commence land purchases for the Neebing 
Authority Forest and make regular additions to its holdings 
until the recommended area of 11,410 acres is acquired. 

p. 38 
That the Authority develop a part of the proposed Authority 
Forest adjacent to a well-travelled road for group demon- 
stration to encourage the better management of private 


woodlands, ay Bie) 


That the Authority urge and assist the Department of Lands 
and Forests to carry out experiments in improved planting 

methods and woodland management on the Authority Forest to 
provide a further guide to private owners in the management 


of their own woodlots. ee Ae) 
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CHAPTER 1 
GENERAL GEOGRAPHY 


1. Location and Area 

The Neebing River is a small stream located in 
the District of Thunder Bay in north-western Ontario. Lis 
drains an area of approximately 55,800 acres and flows into 
Thunder Bay on Lake Superior, The river and its tributaries 
drain parts of the townships of Shuniah (McIntyre), Oliver, 
Paipoonge, Neebing and Ware and portions of the cities of 
Fort William and Port Arthur. It enters the lake about one 


quarter-mile north of the Fort William - Port Arthur city line 


TABLE I 


MUNICIPAL ACREAGE DRAINED BY THE NEEBING 


a nb RVREAT THA we ROTOR ara 
rea in Watershed ; 
f 


Municipality 


Acres Per Cent | 


Shuniah (McIntyre) Twp. | 18,412 


Neebing Twp. 6,653 
TS, 598 
6,639 
liets 


Oliver Twp. 


Paipoonge Twp. 


Ware Twp. 


Fort William- 
Port Arthur 4,256 


Totals Sera (ats tes 


The watershed is reasonably well served by 
roads and most are kept in good condition, It contains 
segments of three highways - the Trans-Canada, and Provincial 
Highways 17A and 61. The Trans-Continental line of the 
Canadian Pacific Railway passes through the Lakehead and 
the Canadian National also serves the area. Both cities 
are provided with good harbour facilities which together 
handle over 6,000,000 tons of shipping per year. Grain, 


iron ore and wood products comprise the bulk of the cargoes. 
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The Lakehead is relatively isolated from urban 
neighbours of any size; Toronto is about 1,000 miles distant 
by rail and Winnipeg over 400 miles. 

A large portion of the built-up section of Fort 
William lies within the boundary of the Neebing but apart from 
this there has been no other urban development of consequence. 
Murillo, Intola and Rosslyn Village are mere hamlets, while 
Baird and Morgan Station are names attached to places which 
no longer exist. 

The Neebing Valley Conservation Authority has 
jurisdiction in conservation matters over the Neebing Watershec 
which covers 86 square miles of territory. 

This is the smallest of all the Authorities in 
Ontario, and experience has shown that it is difficult for 
small Authorities to operate effectively. For this reason 
several Authorities, such as the Big Creek Region and the 
Metropolitan Toronto and Region Authorities, have been formed 
so as to combine a number of watersheds under one Authority. 

It is therefore recommended that the present 
Neebing Authority be extended to include the watersheds of 
McIntyre Creek, McVicar Creek and the Current River. This 
would give the Authority control of all streams which cause 
PHocdingwinuthe: Cities of fort William and Port Arthur, 

No new organized municipalities would be added 
to the Authority but the expanded area would take in all of 
the Twin Cities and considerable areas of unorganized terri- 
tory. There is some Crown land in the unorganized townships 
of Ware, Gorham and Jacques; most of the township of MacGregor 
(Shuniah) is Crown land and the whole of the unnamed unorga- 
nized territory embracing the upper part of the Current River 
Watershed is Crown land. The Authority area would be 
increased about five times, 


TABLE ITI 
WATERSHED AREAS - 


Watersheds Square Miles 


Neebing River 
McIntyre Creek 
McVicar Creek 
Current River 
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Bedrocks of the Animikie series are often close Soils developed over the sands and gravels of the 
to the surface and make cultivation difficult or Neebing plain are droughty and infertile. 
impossible. 


Upstream the flow of the river is small but it often cuts through 
the sedimentary rocks. 


~3- 
TABLE III 
MUNICIPAL AREAS 


Square Miles 


Territory 


Fort William 
Port Arthur 
Neebing 
Oliver 
Paipoonge 
Shuniah (McIntyre 
and MacGregor) 
Ware (unorganized) 
Gorham i 
Jacques i 
Unorganized and unnamed 


&. Bedrock Geology 


Perhaps the most important factor governing 
the development of the Neebing Watershed, and certainly of 
the Lakehead region, is the fact that the bedrock is almost 
everywhere at or near the Surface. There is an insufficient 
acreage of rock-free land to support an extensive agriculture, 
For relatively few miles west and south-west of Fort William 
there are comparatively thick deposits of glacial and post- 
glacial sands, silts and clays. Blsewhere the unconsolidated 
materials are found chiefly in pockets between the rocky 
ridges or as a veneer over the rock. The effect of this on 
agricultural progress has been important. 

A very large part of Canada is underlain by 
rocks of the Precambrian complex; they are among the oldest 
on earth. This complex, commonly called the Canadian Shield 
and covering an area of many thousands of square miles, 
extends from the McKenzie River Valley in the far north-west 
deep into eastern Canada, It includes most of Northern 
Ontario. 

Much of the Shield is composed of granite 
and gneiss but a great deal of the rock is sedimentary or the 


product of lava flows. The Shield is rich in minerals, 
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Ss 
scenery, water and forest wealth but the poor soil development, 
coupled with a generally rigorous climate, inhibits agricultur 

The elevation of the Shield is moderate and the 
surface extremely uneven although generally devoid of high 
hills and great valleys. 

The bedrocks of the Lakehead area are part of 
this complex, Most of the Neebing Watershed is underlain 
by Late Precambrian sedimentary strata of the Animikie 
series,* These strata are quite varied and include inter- 
stratified sandstone and conglomerate, a ferruginous chert 
rock commonly known as iron formation, and also shales and 
dolomite, A series of drill holes run in Shuniah Township 
some years ago revealed an iron content in the iron formation 
ranging from 5 - 40 per cent.t 

A diabase sill similar to that which caps 
Mt, McKay lies within the eastern border of the watershed 
north of the Dawson Road, It is near the surface and soil 
development is poor, Karly Precambrian granites are found 
around Intola and from here in a narrow band to the south-west 
In the area west of Intola and north and south of the Dawson 
Road is found a complex of schistose rocks. These rocks 


pre-date the granites but the topography is similar, 


3. Glaciation 

In common with most of northern North America 
the present Neebing Valley was covered by the several con- 
tinental ice sheets, the last of which, the so-called Wisconsi 
disappeared only a few thousand years ago. 

This ice stripped from the bedrocks their 
existing soil cover, distributed that cover near and far, 
scoured the bedrocks, deranged the existing drainage pattern 
and created, or helped to create, new land forms. In the 


Neebing Watershed, as elsewhere in the Shield, the rock knob 


*. Animikie =-Thunder. (Indian) 
7) Tancon, 14,4 “Geol. str; ,. Canada, ©1931, ‘Mem. +267. 


feemqoleved Lia. rooq out Jud. datsow Jaan 
qudinotias edididat .stamite: exotng ht yitene 

eat bas etarebom af biwense ofa ty notvavela sit 
dade: ‘to bioveb yLisxemey dguodtie mevend elomarcaxs sostiua 
 sagekLav geong bow alta _ 

to jivea. ots sets Smdactedl eit te atzorbed onT : z, 

aisivebos 2% badersceW gridesh odd lo: Seo 8 ,xeiqnios aids 7 
obtimind edt to stents yrsdnemibes: nefidmecesd etal. yd 


-“ednt obylowi bias beitey etisp ete steite seed? * gotten - 
meade. eventsyirtet s ,ste1emofgnos bas snojebnse beltitetda 
bars as.bade gats brs .tefttemiot sort ae mworml yinommoo Age% 
q ine ows'T che bimasctite xk out zefod [lith. to tetage A -adimofob 
eoivemto'l! mark sit af Joejoos motk os belgovet ogs eisey sme? 
t.taso t9q¢ 0% ~ ¢ mort gnigass 

eeps doitw tedy of wslimtta this sande ib & 
pecorotew adt Yo tebrod omiedase eft niddiw seki yea at 
ffo2 baa oor tive edt reer ex 1 ; bso anewed eft to dirs 
heyot sta egecineta seiidnegesd yitsd .toog ef tasmqoLeveb 
ShawedJune odd o2 basd worrss 6 af exed “ert bos elodnd, bewyot a 
noewat edd to ddvoe bane adten bas efodel to deew sein sad af 
aXs01 seed? .uadoot assoteldoe to xefqmos s bawot ef Geol 


‘ vet Lote ek ydqeage god sais gud — ets eteb<8%q 


nokistoss® 4 

SoitemA dodi0ol ataddroa ‘to teom déiw somos al 
-noo [stavee eit qd betevoo asw yollaY gaidee gnazeig ody 
feamveiW beliso-oe odd ,fotaw to teal ody ,eteede oot Ladnents 


-O98 235SY basesods wat e ¥ina ben aaqyae Lp ; 
oe 


F 


‘todd exXsotbed ods mott beqgiste sot aid? | 
,18t bes teen tevoo sedd bedudivseib ,rteveo Ifne snide tee 
Misitaq eysniesb gittvaixe oat beyassb ,ekootbed elt bariage 
sdj al .eartol biel wen ,edsexo of beqied 10 cbossets bas 
doax oo1 eds Pas edt ut oredwoele an bork 


| (iat) 
TOL .moM , ECL ‘saith emai 


are 
upland became a land of lakes, many of which have since been 
filled by vegetation to form marshes and bogs. 

During and after the retreat of the Wisconsin 
ice there developed the great glacial lakes. Many of these 
lakes were as large, or larger than, the present Great Lakes. 
Lake Algonquin covered, for instance, all of present Lakes 
Superior, Michigan and Huron, and much additional territory 
besides. The waters of this lake flooded a considerable 
amount of land at the Lakehead and many of the beaches and 
terraces it constructed are still visible far above the 
present lake level. 

Tanton suggests that the broad valley of the 
old Kaministikwia River developed in pre-glacial times, was 
broadened and deepened by the ice, and subsequently more or 
less filled by glacial debris (i.e., by till, an unstratified 
mixture of sand, silt, clay and stones).* 

During the time of Lake Algonquin, when the 
area west and south-west of the Lakehead formed an embayment 
in the lake, the ice meltwaters provided a full-flowing 
Kaministikwia River which carried large amounts of sediment. 
On reaching the lake these sediments were dropped to form 
a delta of considerable thickness. West of Fort William the 
surface deposits are chiefly stratified sands and gravels but 
clays are more important in the Slate River area. 

Further north in the Neebing Watershed non- 
lacustrine fluvial materials are found in a band of country 
several miles wide and extending through Murillo, Baird and 
Morgan Station. North of these outwash deposits, but also 
interspersed in them as islands and peninsulas, are deposits 
of sandy, stony till. 

Throughout the watershed poorly drained areas 


are common, Some of the largest are found on the sand plain. 
These depressions are usually filled with peat and muck of 


variable depth. 


peeelanvoneal, u..)Geol,.our.,, (Canada, 1931 ,.,Mems,167. 
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mal) at 
Lee Hydrography and Water Resources 
(a) The River 

The main branch of the Neebing River rises nort 
of Intola in the rock knob upland, from whence it flows south 
over a wandering course to Lot 20, Concession III, Neebing 
Township, where it takes an easterly course to the lake. 

There are two major tributaries to the Neebing, 
Pennock Creek finds its headwaters near Murillo and flows 
some 8.5 miles south-easterly through a sandy plain to join 
the trunk stream west of the Fort William airport. The other 
tributary rises several miles north of Murillo and also flows 
south-east to join the Neebing a short distance upstream from 
where Pennock Creek makes its entry. 

The watershed attains an elevation of well over 
1,300 feet above sea level in its northern reaches and only 
a little over 600 feet above sea level at Thunder Bay. The 
river drops, therefore, a distance of some 700 feet over a 
straight-line course of perhaps 20 miles, Nearly all of this 
fall takes place in the upper and middle portions of the 
watershed; through the sandy plain the fall is only 50 feet 
or so over a distance of perhaps 8 miles from the river mouth, 

The Neebing Valley is a recent development, 
geologically speaking, and the river is actively engaged in 
downcutting. Upstream from the river mouth the unconsolidate 
sediments of the plain are easily eroded and the stream has 
developed a deep watercourse of low gradient, Along this 
portion of the valley gullies of considerable size are cutting 
back into the plain, 

Further upstream the unconsolidated veneer is 
much thinner and the bedrock is a persistent obstacle to rapid 
downcutting. In places, where the riverencounters sedimentar 
rock strata, some gorge development is taking place. Along 


much of the stream course there are many waterfalls and rapids 
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(b) Municipal Water Supply 

Unlike many municipalities Fort William is in 
an extremely favourable position with regard to its water 
supply. The Loch Lomond reservoir area, acquired by the City 
a number of years ago, has assured the City of adequate amounts 
of fresh, clean water suitable for all domestic uses. Strict 
control of the lake and its watershed by the Corporation 
ensures a continuance of this favourable position in perpe- 
tuity. Viewed in terms of present population and water use 
it would appear that the reservoir will be able to supply the 
City with adequate amounts of water under any foreseeable 
increase in population or demand, 

This favourable picture with reference to Fort 
William water supply makes it unnecessary for the City to 
depend on subsurface supplies or on the Neebing River. Also, 
should the municipality at some future date need to augment 
its supply from elsewhere it would, in all probability, turer 
to Lake Superior, The City of Port Arthur is supplied from 
this source. Such a position is a contrast to many towns 
and cities elsewhere which depend on subsurface or river 
waters entirely. 

Should the Neebing Authority proceed on a 
program of structural control of the Neebing River, the 
provision of water for domestic use will not be a matter of 
concern, The river is important to the City, however, in 
the disposal of sewage and control of river flow will 
undoubtedly be an advantage with respect to the satisfactory 
elimination of these wastes. Control of the river would 
also provide a solution to the flood problem in the City. 

(c) Rural Water Supply 

Away from the area serviced by city mains all 
domestic needs, and in many cases those of livestock as well, 
are supplied by subsurface waters. Surface supplies from 


streams and ponds are also used by livestock wherever available 
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The imperfectly drained sand plain west of Fort William. 


Some farms on good land have been abandoned. 


Farm ponds like this can be constructed easily and cheaply. 


Bon 
The use of increasing amounts of water for 

domestic purposes has in many cases led to a search for more 
substantial supplies than can be obtained from shallow dug or 
drilled wells. These supplies have been reached often by the 
expedient of substantially deepening existing wells. These 
and other drilled wells sometimes attain a depth of well over 
100 feet before suitable supplies are found, In nearly all 
cases of record these waters come from gravel and sand layers 
of glacial or pre-glacial origin. In some cases the bearing 
formation is apparently glacial till. All of the recorded 


wells require pumping. 


De Climate 

In terms of agriculture the Neebing Valley 
suffers the disadvantage of possessing a fairly rigorous 
climate. In this matter it is similar to most of Northern 
Ontario but, because of its proximity to the lake, conditions 
are perhaps not as harsh as those which prevail at some points. 

Climatic statistics are not available for the 
Neebing Valley but information does exist for Port Arthur and 
Kakabeka Falls, Examination of these records reveals a 
significant difference in climate between these two places 
although they are separated by a distance of only 18 miles. 
The generally milder conditions at Port Arthur can be attri- 
buted to the influence of the lake, It can be expected that 
conditions in most of the valley would be intermediate to 
those found at the stations to either side, 

The influence of the lake at Port Arthur and 
the greater "continentality" of the climate at Kakabeka Falls 
may be seen in the average daily maximum and minimum tempera- 
tures, With reference to the minimum, Port Arthur is 5 
degrees warmer over the year and 2-8 degrees warmer on a 
monthly basis. The maximum for the year at the Falls is 2 
degrees higher than Port Arthur, except in the three winter 


months when the lake influence is felt and the average daily 


. eer .eliew gatiaixe dene “3 Ldassed, ) 
r, Fave Llaw to djgob s nistis somisemde sitew hetLtab sedto 
i tie yineon al sbayiny ste sellaqua: oldastue groted haat 
RYevAl buses boe Levers marl gmed etedaw geod Ripane2 to ie af 
gniined vit reaso emoe al. ,nigtae ‘Intex igeorg to fsiosta- to a 
parege: oft to DLA ILS {atoels oi dneteacs et solsemrot 
sgeckamese at june ellow i | 

; “ne 

ecemtly of os 

“ai laY gn tioakt ad? etudtivo brag! te amred oi | 
evorogiy yiuist e saieeseeog To egsingybseth edg ee tive i 
“aise! to geom ot talimie af of neg fem erat al ,eoemits 7 4 
eanid fone ,siel edd of qt bankxotg oat te seuaced , ong ofiedn0 hs 
eM IOG ecior Je tisveia dottw etod? as doaati es Jom aqeriog arp | 
a eldsiteve som ove sotsaivadce aidamit[s | > 
hos: AE US: ites étod tot deine goob mostanmoin£g did yetisY anidesti - : 
¢ eleavet abtoost susdd to so btantmexd eflel etedetak 
Hoepslq ove .eeads nsew.ced wtepifo of gone Tettib tneoltingse, © 
wpelid Of vino to sonstelb » yd bedsseges ois yond sguealsta a 
eterts, od a0 tanta grod gs anetiibaes tebiin vi terenes ed? 4 

, JR Doetosgue ad sig #F tel oe ‘to ooned lint ant oF bedud 


of atstbonnedol sd bitew yelfay add to seom ni anotakbao: a 


x 
sbite Sodeto oF penotgate eid de bawo4 seod? 
hes iwigtA giod I6 sxal ads Qo eomaiwlint oAT i, 


| ae 
eligi siedapat Js ot autlo edt lo “yeah egnendinds 1938903, ont 7 


sgedine,t rasan tet.t ti Bice mse Le (eee SgRteve oft At neg ed con 
ae i - 


@ af awdssA tod “aut be ben aig od gonsistot AaaW 


& no wemrew enotgeh B-S bas sash vided r9VO omen 2 ze 


(qQueTeAtnbs 194eM UT MOUS SuTpNToOUT) SeyouT - uoTYeqTdToe1g 


qreyuerIyey soorZeq - sun qezoedusy, 


deeGce GW OTe rose mocee e/*e ciy’ce ocfe GLB 295% OS°T GIS Go: tee sdioo7g 


ST Ted 
Se OT 92 O77 rAS 19 49 8S Qt GS SI 9 z ~ dua J, eysqeyey 
9Ge oe ~G6" Con eG tee LG avs te Oo Om tO Com Lec ieno 1. tee GO ee ee 6" *dtoeig 
9¢ qT lad 24 os 09 69 LS L4 Gc (ey 6 Z ‘duet anyyy 440g 


NOITLVLIdIONYd 8 AUNALVUNdIWaL NVAW HO BOVYRAV TVONNV % ATHINOM 
AI dTava 


LON. oe 


Ts 


i . 
= ue ae 
,, 
¢ ; 
| . a 
ce el n 
yy » » 
boty \ Se va 
7 | : 
ss a a 
yy : « © 
& Oo _ 
as | oe off 
3 ri { wt * : 
vr ie? | 
mn ; 
-_ . Rs 5 P & i 
4 en Cee et 
a a ha le r ha 
ad “s x i fay 
| Oh + wh . ; ’ 
be ee " Vv) 
re 
: E Gr" or cael 
v ¢ is - . & 
Fe ee un Wr ant © 
» 7 
te fe 4 x 
Oo & a = ay: 
Te ae ae i 
> a | ‘es 
ot 4 | Oo mw Oo 
ee ee Oe oe B 
Hey i] ; hey ‘ 
8 Pa wk 
ee) a A Ln ee ee ae 
f. 
= a & fr at “ 
‘¢ He ) ; . ; 
ior fren 
D4 
2 
° mow 4 
5 fs} 
ee : . 
fous 
a 
1 ‘ ir | 5 ‘i Agee gy : | : 
‘ , » } Aes 
| Srey Pa a) 
. d hi 1 
: "Re pci 


Roe 
maximum temperature is higher at Port Arthur. In effect 
the lake acts as a thermostat to reduce the temperature range. 

The mean date of the last occurrence of a 32 
degree temperature in spring in the valley is June 7, and the 
first occurrence in fall is September 7. The mean frost-free 
period is thus about 90 days. The length of the growing 
season (average temperature above 42 degrees) is about 160 
days. In Southern Ontario the frost-free period ranges from 
30-70 days longer. 

The annual precipitation averages about 24 
inches, of which about 5 inches comes in the form of snow.* 
The average annual precipitation is thus about 3 inches 
greater than at Winnipeg and 8 inches less than at Toronto. 

The Lakehead receives a‘little less precipi- 
tation than does Cochrane in the Great Clay Belt, although 
the rainfall in both areas is about the same in the period 
July-September, Rainfall at the Lakehead during this period 
is more irregular, however, and thereis less interference with 
harvest operations. 

Generally speaking the climate of the area 
favours the production of many of the common field crops - 
including oats, barley, flax, potatoes and alfalfa - and 
common garden vegetables - including carrots, cauliflower, 
cabbage and turnips. Some of the small fruits may also 
be grown successfully. Those crops requiring a longer 
growing season and higher average temperatures, and which 
are susceptible to frost, cannot be grown successfully, 
although experimentation is lengthening the list of suitable 


varieties, 


* 10 inches of snow is calculated to equal one inch of 
precipitation as water equivalent, Snowfall at Port 
Arthur averages 42.9 inches, and 65.7 inches at 
Kakabeka Falls. 
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6. Soils 
(a) Introduction 

Every farmer knows that not all soils are 
the same and that in any given area some may be stony, some 
shallow, some dry, some wet and so on, He also knows that 
not every piece of land produces crops equally well, even on 
his own farm, although he may not be too sure of the reason. 

If land (or soil} can vary in quality and 
characteristics in a small area it is reasonable to assume 
that it does so over a wider area, In Ontario this is found 
to be the case, even though at places far apart the materials 
forming the soil and the mode of origin of those materials may 
be the same or very similar, This fact was not always re- 
cognized and many people assumed, and many people still do, 
that because the clay lands of Northern Ontario, for instance, 
appeared to be like those of Southern Ontario, they would be 
equally fertile and would support a similar agricultural 
development. Time has shown the fallacy of this opinion and 
scientific research the answer to why this is so. A thick 
organic top layer to the soil does not necessarily indicate 
fertility. 

Soil, as described by the scientist, is a 
complex natural body and the outcome of many factors and 
processes working over a period of time. EGerS ot simply 
the stuff in which plants may or may not grow. Noreisei¢ 
more than a few feet deep at the most, although it may be 
underlain by tens or hundreds of feet of unconsolidated 
materials, 

If considered in a broad way most of the well 
drained soils in Ontario may be grouped into three great 
classes, To those of Northern Ontario the term Podzol has 
been applied, and to those of Southern Ontario the term Grey- 
Brown Podzolic. Between these two groups, in the southern 
part of the Shield between Sault Ste. Marie and Ottawa and in 


a broad band of country west of the Lakehead there is a zone 
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of soils to which the term Brewn Podzolic has been applied. 
These soils are transitional between those of the other two 
zones, The Zonal soils are the "normal" soils which develop 
in those zones under conditions of good drainage and under 
the prevailing regional climate and natural vegetation. They 
are in equilibrium with these factors, KElsewhere on the 
earth the same kind of zonal soil develops provided the same 
environmental factors prevail. 

But there are soils within these zones whose 
development is not characteristic of any one zone; they may 
be found in more than one zone, Because of locally very wet 
or very dry conditions, very steep slopes or a shallow 
regolith* (or none at all) the normal zonal soil may not be 
able to develop, although other classes of soil may be able 
to develop. Such soils are classed as Intrazonal (those 
developing due to local conditions of climate, relief, etc.) 
or Azonal (those slightly or undeveloped due to local con- 
ditions). 

Within the Neebing Watershed representatives 
of most of these soil groups may be found. The bog soils 
represent the Intrazonal, the blow sands the Azgonal, and the 
loamy soils of good drainage the zonal Brown Podzolics. 

Where found the podzols are poorly developed representatives 
of their feroup. The climatic factor restricts the develop- 
ment of the Grey-Brown Podzolics. 

(b) PathesSoimeProfile 

Soil mapping and description on a broad scale 
such as outlined above, and on a local scale, is carried on 
according to the soil profile. If a vertical cut is made 
to a depth of several feet through a well drained soil in the 
Podzol Zone it will be seen that the cross-section exposed 
is marked by a layering, each layer, or HORIZON, possessing 


certain characteristics of colour, texture, structure, organic 


* Regolith - unconsolidated cover over the bedrock, 
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PRESENT VEGETATION 


Al 
6" HUMUS BEARING HORIZON 
Dark brown, friable loam 


sometimes stony 


A2 
6'-15" HORIZON OF 
LEACHING, Pale brown of 
greyish, powdery loam 
sometimes stony 


B 
15""—30" HORIZON OF 
ACCUMULATION, Compact 
Nut structured, reddish- 
brown ond brown clay loam 
may be stony 


Cc 
PARENT MATERIAL, Light 
greyish brown shale ond 
limestone till, some stones 
and boulders 


Profile of a representative gray-brown podzolic soil. 


=le= 

content, acid reaction amd so on. Together these horizons 
make up the soil PROFILE, The depth of the profile varies 
from soil to soil and from zone to zone, 

In the podzol profile it will be seen that 
the top’inch or so of the soil is composed of black’ organic 
material in various stages of decay, the upper portion being 
in a rawer condition than the lower which is more humified, 

It will include twigs, leaves, needles and so on. This 
horizon may be designated as the Al. 

Beneath the Al horizon will be found a light 
grey layer which is heavily leached but high in silica. This 
is the so-called "ashy" layer which is typical of the podzol. 
It may range from 1-18 inches in thickness, Usually it is 
only a few inches thick. This horizon is called the A2. 

Next, a brown-coloured horizon containing much 
clay is found, This is the B horizon. It is a layer of 
accumulation, hence the clay, and is rich in plant nutrients. 

Below the B horizon is the C horizon, or parent 
material. These materials are largely unweathered and may 
or may not be fairly rich in lime. 

Although the horizons may be quite distinct it 
will be seen that there is no sharp line separating one from 
the other, rather there are zones of transition, 

The Brown Podzolic and the Grey-Brown Podzolic 
soils exhibit profiles similar to that of the Podzol but there 
are some important differences, The first-mentioned soils 
develop under less rigorous climatic conditions and a more 
strongly deciduous forest vegetation, This, combined with 
increased soil bacteria and fauna activity, helps to produce 
a deeper profile. The Al horizon also becomes less peat- 
like as humification of the organic material increases. The 
A2 horizon, instead of the ash-grey of the podzol, becomes 
brown to greyish brown and tends to thicken, The B horizon 
may thicken considerably and usually displays less tendency to 


form a hard pan, 
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There is one other difference, all important 
to the farmers, in these soils. Because of moderating 
climatic conditions, a different type of vegetation and less 
intense leaching, there is commonly a marked increase in 
fertility as one goes from the Podzol through to the Grey- 
Brown Podzolic, The production capabilities of the Grey- 
Brown Podzolics can be very high under good management while 
only medium for the Podzols at best. The Brown Podzolics 
are more fertile than the Podzols but a highly successful 
agriculture can be developed only if sufficient supporting 
markets are available and if the extent of usable soil is 
adequate, In both of these respects the Lakehead appears 
to be at a disadvantage, 

The intrazonal and Azonal soils are important 
in the Neebing Watershed simply because they occupy a 
considerable acreage, It seems hardly likely that they will 
be important to agriculture for a long time to come, if ever, 
If an increased market demanded it, some of the peat and muck 
deposits might possibly be used for vegetable or general 
production, Drainage would be necessary, of course, and it 
is highly likely that heavy applications of lime would be 
needed, The shallow and rocky soils should be returned to 
forest, 

The bog soils are found in low-lying areas 
Where a persistently high water table has favoured the accu- 
mulation of organic material. This layer is usually quite 
woody and acid and may be several feet thick. Beneath the 
peat layer is found the glei horizon, a bluish or greenish 
coloured layer which is rather plastic when wet, It may be 
mottled with rust coloured streaks and blotches. Some of 
the peat deposits west of Fort William are fairly deep. 

Intermediate between the well and poorly 
drained soils are those which may be classed as imperfectly 
drained, These soils are affected by a moderately high and 


fluctuating water table, They are usually less productive 
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than the well drained soils, chiefly because of the water 
problem, They are identified in the field by the rusty 
mottling which may be seen in the lower part of the A2 horizon 
and in the B horizon. 
(c) Soil Mapping 

The Dominion Experimental Farms Service and 
Ontario Agricultural College have been jointly responsible 
for the mapping of Ontario soils, by counties, since 1935. 

In Southern Ontario, and recently in the New Liskeard - 
Englehart area, the soils have been mapped according to the 
catena, series and type. A catena includes those soils 

which have developed in the same type of parent material but 
which differ in profile characteristics because of drainage 

or topographic conditions. Each catena might include well, 
imperfectly and poorly drained members. Hach member is 
designated as a series and each series includes one or more 
types. Soil mapping is done chiefly on the basis of the type 
which is differentiated according to the texture of the surface 
soi): 

The Huron catena, for example, has developed 
in Southern Ontario on a heavy textured limestone till. 

Within this catena are the well drained Huron series, the 
imperfectly drained Perth series, and the poorly drained 
Brookston series, The Huron series contains two types, the 
Huron clay loam and the Huron silt loam, but might contain 
more. The same is true for the Perth and Brookston series. 
Where a local condition, such as stoniness, would be important 
to agriculture the soil may be designated as a phase. There 
might thus be Huron clay loam, stony phase, Soils are mapped 
chiefly on the basis of the soil type. 

While the soils of Southern Ontario have been 
so mapped, those of north-western Ontario have been treated 
differently for a number of reasons. Mapping in this area 
has been done on the basis of the land type; it is more 


generalized than mapping according to the soil type and phase 
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but is quite suitable for descriptive and broad planning 
purposes, 


"Local variations within the broad regional soil 
divisions are associated with differences in 
geological materials, topography, drainage and 
accompanying variations in local climate and 
vegetation," 


"On the more detailed soils surveys all of these 
variations can be taken care of through the use 
of mapping units such as soil types and phases. 
On the broader surveys more of these soil con- 
ditions must be grouped for mapping purposes 
and the soils separated on the basis of only 
one or two factors. It is evident that these 
factors will be determined largely by the 
character of the land to be mapped and will 
not always be the same, The land type is the 
mapping unit used, and it represents any range 
of soil conditions which occursrepeatedly over 
an area, Frequently the type of geological 
material is the most uniform factor within an 
area mapped as a land type, while the range of 
drainage and of topography is comparatively wider. 
There is usually a much wider range in the soil 
profiles within a land type than within a soil 
type," 
Within the Neebing Watershed the land types 
represented are briefly discussed in Table V. 
(dy) Soul Erosion 
Almost everyone is aware, if only in a vague 
way, that soil erodes and that the eroded material is carried 
downstream to fill reservoirs and cover bottomlands, or to 
find its way to lake or sea. Even the most unobservant has 
seen chocolate-coloured creeks and rivers, burdened with silt 
and clay, after a long or heavy rain. Likewise, the clear 
and sparkling waters flowing through well managed or 
undespoiled areas are known and appreciated. 
Erosion of the land is a natural process, 
perhaps even beneficial insofar as crops are concerned, for 
a small loss from the surface soil is made up by an increment 
from below as the parent material weathers and is incorporated 
into the soil, However, under natural conditions this proces 


is a very slow one and it takes a long time for it to change 


6 Hills, G.A. & Morwick, F.F. Reconnaissance Soil Survey 
of Parts of Northwestern Ontario. Report No. 8 of the 
Ontario Soil Survey. Guelph, 1944. 
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TABLE V (PAKT 1) 
LAND TYPES ON THE NEEBING WATERSHED 


! : 
| Land Type ee SRY ies Sad ee 


| PARENT 
| MATERIAL 


Deltaic Sand 
& Gravel 


Deltaic Fine 
Sands, Loams & 
Silts over Clay 


Grey-Slaty, 
Stony Loams 


NATURAL 


Maple, Birch | White Spruce, 
FOREST 


White Spruce | White Birch, 
Aspen, some Elm 
Generally 


Variable Generally 
Good Excessive 
Loam, Silt or] Variable Sand 
Clay Loam, Loamy Sand 
often Stony 


Chiefly 
Jack Pine 


DRAINAGE 


TEXTURED 
CULTIVATED 
SURFACE 


REACTION Medium Acid | Slightly to Acid 
CULTIVATED Strongly Acid 

SURFACE 

PROFILE Weak Fair to Good Weak Podzol 
DEVELOPMENT 


| TOPOGRAPHY Undulating Gently to Smooth to 
Strongly Gently 
undulating Undulating 
| PRT Oe we 
| FERTILITY Fairly Good | Variable Low 
| Deficient in 
| Phosphorus 
& Potash 
—_ 
| AGRICULTURAL | Fair - Fair on the Small Amount, 
DEVELOPMENT Dairying Better Land Proximity to 
| Lakehead 
Cities 


governs use, 


| POTENTIAL FOR | Good for Fairly Good Low, but 


AGRICULTURE the Area where Land not useful for 
too rough Specialized 
crops on 
Small 


Holdings 


ee et 
anes : or ae : 
nylseoh — | 
Bast otetieG ani? otadtied | 


Lever? & 4 smeol ,ebned | 
yelO tavo ‘aol le ; 
yitoethe 


|, —g@ouq? og.klthy 
enil seat | 
i 


p AoE etinwt 
mid” ome a t ftaqeA 


mT S Ragman atey R gpmem a 


yi lstenes | eldairey | 


avisaecny 
es eae nneemnehinienl neritty a i HIN ' — 7 
bree: | eldarieyY |to J1L6 wmsol 
bise vnsod | sol veld 
; yoda metho } 


Pepe pe cabo a emer ter Sais eel aciontieatanenteee 
bio | ot yvlddgilé!| bIOA murkbeM 
biok yLgnorde 


nnn eS Fe meyer et a reer mmcenicaecenst ' 
iozpod ageW | baod od air xseW 
| 
OS eeva—aual arn eT a | oes — 
| “oe dgoong | os qlined | anictelubad | 
. yi ten | yiagnoric 
) gatsaiobad | anivelvbay 
. me | _aidatted) beod yirtsT] 
tk gas iotted 
| asmoadqeont 
tna |  seetot & 
Jaen cetinscrtmretrignineneaencionnneesiojneaildainstintenienessietinaiicipaaristsilnth yell 
1 : a a 1 . 
wrens Loewe aig no 1 tnt | ~ iat TARUTIUOES Fe 
; od ytimixord baal vertel) - asndyvrted | Tiaatav | 
Shoneasl. ; : 
eeitho | | “ 
| Sel entevog 
ie ae Sat etter ae tnt td me sey oe ame 
t" 
) Jud wold | pood yitiat} 
tot iuteey | gon basd sade j aoxk. as | 
Desiietougqe | tigi ogc | 
to BgenXo | 
; 


Ligne | ae 
aga ibiLol ) : 


TABLE V (PART 2) 
LAND TYPES ON THE NEEBING WATERSHED 
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Land Type dks neti 
Character- Undifferentiated 
istics Neebing MoInty ress isa cwa gy py Deepen 
over Peat 
Bedrock Bogs 


PARENT Deltaic Shallow Open Bedrock| Peat | 


MATERIAL Coarse & Lacustrine Stony Till: 
Fine Sand Sand & Some Outwash 
Gravel | 
| 


over Slate 


NATURAL 


Black Variable - Black | 
FOREST Spruce Depends on Spruce | 
Balsam Fir Drainage Tamarack , 
Tamarack Sphagnum 
Moss 
DRAINAGE Poor to Variable Excessive Very Poor | 
Very Poor to Poor 
TEXTURE Organic Coarse Variable Organic | 
CULTIVATED 
SURFACE 
REACTION Acid Strong to Medium to | 
CULTIVATED Medium Strongly || 
SURFACE Acid Acid jie 
POR LEN) None except; Shallow Weak or None | 
DEVELOPMENT where Peat Indistinct Undeveloped 
thin 
seats tere tetera emcee orem 
TOPOGRAPHY Smooth Undulating Rock Knob Smooth 
| 
FERTILITY Low Medium to Low | 
Low : 
| AGRICULTURAL | None Moderate - | Low None 
DEVELOPMENT Part Time | 
| & Garden 
Crops 
| POTENTIAL FOR | Low - Low - Low Low 
AGRICULTURE Best in Proximity 
Trees to Lakehead 
| Cities 
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In the rock knob upland arable land is scarce and Level, more fertile land as in northern Paipoonge 
a more complete integration of farm and forest 1s Township is capable of supporting a more diversi- 
desirable. fied agriculture. 


Well drained rolling land in Oliver Township capable of producing good crops. Swampy hollows 
and rock outcrops are the chief problems to cultivation. 


mya 
the landscape appreciably. We call it geologic erosion, 

When the land is cleared of its protective 
cover of vegetation and devoted to cultivation or grazing 
the picture may be changed radically. As the land is cul- 
tivated the soil structure may be changed, often for the 
worse, and the organic content and water absorbing capacity 
may be reduced, The land is often overgrazed and cultivation 
is carried on up and down the slope. All this helps the 
water to run off the land at a faster rate with the result 
that the soil, built by nature over the centuries, may be 
ruined or made less productive in a remarkably short time, 
This is called accelerated erosion and it is the type that 
agriculturists and conservationists are concerned about. 

On the Neebing Watershed there are two main 
types of erosion resulting from water - gully erosion and 
sheet erosion, Wind erosion is not a factor of great 
importance in the area. 

Gully erosion is very destructive in a limited 
area and is easily recognized, It may occur for a variety 
of reasons: - run-off water may be channelled down the slope 
of a cultivated field or poorly managed pasture; it may 
develop where tile outlets are inadequately protected. 
Whatever the cause, gullies are difficult to deal with, 
particularly when they become large. 

The start of a gully may often go unnoticed but 
it can enlarge rapidly. Small rills which may be found on 
the slope of a field after a heavy rain and which can be 
covered over at the first cultivation can easily lead to 
gully development. Gullies often develop in stream banks 
where the erosive action of the water is increased because 
of a great change in gradient and they can soon cut back 
across a field. There are quite a few of these along the 
lower Neebing and steps should be taken to control them, 

Sheet erosion is not so easily recognized and 


ig dangerous for this reason, Lvatvakessa, Little! bits ofthe 


pprteostong ati to betselo at ery ods pal ; Ri | om 
paises 40 nobtewtiine of bs toveb baa nattscogey ° a 2 


ehirs ei bore! odd ek wileotbar begneda od yam sarod 


j > a = - 
Viicadsa gaidvoeds tetew bas suadans syanyro edd Yori 


hedgavisluo bne bareygrevo iat? at Ramee ed? beoubey ai x oa 


Old eqfod elias f1A .eqole pit anne bre qu mo boivaao & 


ott tO% novo ,bepasds ed eam atnsoun 


Sluegat off dtiv suet tedesi @ Is baal eat tio murs of Stee 
ei yam ,2eliusiss ett isvo etgian yd gitud ,ffoe ely gangs 


.eats trode yldsovsmet 9 of ovitouboug esal ebam 10 bent 


_ 


i 


Savy eqyo edd al ti bas notaows badsteleses bellseo ef eit 
,t7ods bemtoons ete ateinatgeyrsenes Sas sieivedivos 
. oies ows eve sues berleteteW satdest sng m0 ; 
bite motao1s villus ~ sedsw sievl gaidgivses goaieare ie Boqts 
Jsorg to ~ovoet se Jon ei noises: beld  pootecis Jeane 
~B8I6 oat ak eons, stogmt 
bedimil «a nt sevid¢outtesh yosy ef totenis vii 1 
“aoitsey 3B. Tol tusne yem wi egnost viless et brea set 
‘eicie eis nwob. bel lannets ed :om ecw to- aut «== $enogsen - 
yeu 3i (etude begshem yligog 10 Dlerd begsv isto re i. 
haetos soi “) wteucehedt etm catehtua ebis ater qeleveb 
ighw feeb og wiustTits ets eeiilsy mmo edt -19¥8 Sea 
| eyiel emteood geile mat yirealeott 

al beulioans og w6S%to yan: eoLug oa 20 Jaate exif 


wire 


6 bouot ed yam soliw effin Lheme’ .7ibiees earsins aes at 


4d iso dotew bas isd weed credits bLleti 2 Re eqole sigs 
, ou heel vitess nas molbtev itive vet? and fa -aevo ben: VOR 
exned meen sa nd qolsveb netto -eati lay | Aremgoteveb 


\ 


seveoud hessevont eh totew edd to ALIS oar leors end ¢ aa 
Moe Jeo -Moos Meo yond as tnelhets «i “SQ NBD pra ; 


anit “snols seed to wots ostup ‘ene eisiT hile. 


suesta Lovendo-od amiss of btuedte: oii tei 


‘bite Dos lagooes yftiese ‘oa som at satan i tee acl 2 
aay “lo id ofsdil 6 asad oT 


4 : 


u iff 


adhe 
surface at a time but the cumulative effect is great. lhe, 
may affect a whole field although some parts will be eroded 
more than others, It usually proceeds slowly and the farmer 
is often unaware that it is taking place, except that he finds 
the land less productive and more difficult to manage. 

Sheet erosion may take place on any sloping 
land but is often worse where the land is heavy. The open 
nature of the light soils normally permits more readily the 
penetration of water, thus helping to reduce surface run-off. 
Erosion may be serious on gently sloping land where the slopes 
are long and the water has a free flow. Steeper, more 
hummocky land may actually suffer less because the slopes 
are short, In many cases, however, erosion may have taken 
place into the parent material on the knolls. 

Types of land use and methods of cultivation 
may also have great significance in the amount of erosion that 
takes place. Land kept under a permanent cover of grass or 
trees may erode very little. The same may be true on level 
lands regardless of the form of use although, of course, 
fertility levels may decline unless management measures are 
adequate. Intertilled crops such as turnips and potatoes 
afford very little soil protection and their cultivation 
should be restricted to the more level lands, Grain crops 
give more protection but land left fallow is, of course, 
almost completely unprotected. 

While soil erosion on the Neebing Watershed 
might not be considered generally serious it is serious in 
some respects. Gully erosion along the lower Neebing has 
already been mentioned; gullies are also found elsewhere and 
should be dealt with. Sheet erosion is common wherever 
cultivation is carried on and in many places where it is 
not. There is a considerable acreage of land where the soils 
are shallow over bedrock and these pose a problem because 
erosion may soon remove the cover completely and render the 


land unfit for anything. 
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CHAPTER 2 
LAND USE 


1, Introduction 

The Lakehead region has been known and occupied 
for many centuries, first by the Indian and for the past three 
centuries by the white man, For a long time after the first 
visit by Radisson and Grosilliers the agricultural possibili- 
ties of the area were ignored. Even after transcontinental 
transportation became a fact the area developed Slowly; there 
were better farm lands further west to attract settlers, 

The growth of Fort William and Port Arthur has 
been keyed to growth elsewhere and not to local regional 
developments, although these have been, of course, a factor, 
Although the potential acreage of agricultural land is con- 
siderable, the capability of this land is generally modest, 

As the West developed and poured out its river 
of grain the Lakehead kept pace, for most of it went through 
the Twin Cities. By good fortune this area possesses the only 
substantial acreage of land suited to agriculture on the 
Ontario shore of Lake Superior, Here also were harbour 
facilities suitable for lake shipping; over the years these 
facilities have been improved to handle the large traffic. 
Water supplies and sites suitable for urban development were 
also adequate. 

These factors made the Lakehead a natural break- 
point for water-rail traffic between Canada's East and West, 
On this the prosperity of the area depends, The local 
industrial development would not have taken place were it not 
for this relationship. In the case of pulp and paper, supplies 
of wood now come to the mills from a considerable distance; 
local supplies are of minor importance, 

Several things hinder the expansion of agri- 
culture in this region, The quality of the land (exceptions 


can be found) restricts severely the development of a 
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Grass is the chief crop in 
acreage on the watershed 
but the quality and 
quantity produced can 
be improved — substan- 
tially. 


Stacking of the hay crop 
in the open is a common 
practice. 
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Many farms are not yet 
able to support a full 
program of mechaniza- 
tion. This is a common 
method of dealing with 
hay on the watershed. 


a Toe, 
husbandry equal to that in more favoured sections of the 
Province, Climatic conditions, too, and an inadequate acreage 
of land easy to cultivate, are additional factors hindering 
successful development. This is not to say that a worth- 
while agriculture cannot develop. It has, to a limited extent, 
and can, but under different terms and at a higher cost than 
is the case in most of Southern Ontario, 

Limited markets and the ability of those mar- 
kets to bring in foodstuffs from elsewhere more conveniently 
and at lower cost than they can be grown at home are diffi- 
cult to overcome, Restrictive land and climatic conditions 
also make it difficult for the land to supply the desired 
living standards under existing tenure, In earlier days 
when wants were less than they are today, land like this was 
more able to support a farm family in moderate comfort. This 
it can no longer do, if on the Neebing it was ever able to, 
and most of the rural people must augment their income from 
work in factory or forest, 

Witnessing the fact that the land could not 
Support its people under existing tenure conditions are the 
many derelict and run-down farms and farm buildings, The 
Census of Canada records, for Thunder Bay District, an in- 
crease in occupied farm lands from 232,000 to 303,000 acres 
between 1921 and 1931, but a decrease to 278,000 acres by 
1951. In the same periods the number of farm operators rose 
from 1,590 to 2,173 and then decreased to 1,863. The improved 
land has increased in acreage, however, suggesting the 


farmers have had to use their land more intensively. 


2, Land Tenure 
While the foregoing remarks apply to the Lake- 
head region aS a whole they also apply to the Neebing Valley 
which forms merely a small part of this area, The problems 
facing agriculture in the valley are regional problems. 
Additionally, the valley is influenced strongly 


by the growth of Port Arthur and Fort ‘Jilliam. Both cities 


am Thi ae ea 
ree i vw. ty 7 
- af i 


yes 
sects rods taxol tBpe ots stent tue. od ‘e08 Somsea 
a it ‘eth ot sdee ae ‘etal | dilengo teen is 00 
: ag tmit 8 od is aoa dt |  oheean 40h ¥ ras etsd tuo bays 
} D Jess setgtd so ta have wed Ha dud os 


Jor 


ar 


ve 8 i . b 
er aed aa oe a 


aten acotd ro yt fida oda Sve svete Bad tats 


A * ph 
foeneainewnos stom ate twee te ‘aiot srvtaboot at patad ‘ot ‘edad 


it Shttih e190 anod fe awosg) ad mas yoda fits 4209 reno 8 bas pt 
BP a, Ste ee : ‘ ipa a” 
fe iy | Bot ; buoD 6 bata ite S68 ai orien tageeh een ino te¢0, - diya. ai 
Si 7 por tech sd ylaqgua, o¢ bret 9 odt 10% 3 ‘kage rib +t oan onken . 
. : axed ‘detbtss ay, * oauned sat is rate g 19bnu abtabaate afitviin gy y 
are Regs ks ; 


q cs, ' Baw 82:it evil anol ,¥ehod ata “ sid madd asele erew edaew node 
baa Be iits (cia nce : ies ee i 
id Srur of tolmes ed etobom vat gitme't ‘ote’ B ‘dtoga ve os elda erdat 


7 ‘ . . , r M 
ay er Ch : : ; oe ae i a ae i Bes 


. ¢ot vide teve eaw tL sutdaoy add no th woh fegast om 189 joe 
‘ ht ea nae oa Wie eee Le 
| ames ie ont tied? Jaen ® teun Sly ar 1 J feiu7 oad ‘To feom bai 
as een J eat 0 Urodset ai mow 
Pes, oe 
ton Sivoo Boel ord gedd Jost edd ES sfedesd IW cs uy le i) 
| sid om a te the nat hbaos sreced gniaetxe “OBA 6 tqoe4 ed t Sreaaiie 
ae fit | egnibiiud ater coud ance wow ‘t baie foklereb west "4 
ik Bae an fe coe Ms 
il. “ti ue ,dobtdete ye ebay i tor Sbro90 sbensd ‘To’ evensD ‘ 


J 


Ear 
, 


t : 2 

oy wens OOO,.€OR no 000,S€S aod “hae. ‘ate Ba beng ‘at enneio ‘a i 
i 1 

ty C4 


’ { 
ji "2 Beto8 GOO ANS od enastbeb § sud. deer ne fseL seowded on 
1 a piss : 7 

N thee tes 4 , ae 1 a Me 


i hot Biot ennae mta’t to a8 finn arta obotied ease ais at “Reoe 


beyqnent’ 37 pha rp of ‘bosas't0s® a ad Saw ERE, s od Re, pA port | 


ne res inp reach ta a dinate yes. ' i 
‘ ay arti ised Vinee woven pset08 ote babuaroat ead oak : 
‘ee ba ; : C oh : Biscay alle r ae Beam 
Sire . Vlov fanedial eT Om fosfl therd gay od bed vei stomset 

| pea ‘ . ' EDS ee ge aaa Gh whe OS ON is 


1 : i 
gear’ ee oe en fF - 


-GHeT aii ot aoe extitenst sitosergt at) esta ae 7 


f 


pe i ba ace i s eniot Hol 


Sa a Le 


—20= 
have sent strong runners of urban development some distance 
along several of the roads through the watershed, Such 
agriculture as existed has consequently been broken by this 
urban growth and the pattern along these roads is one of 
Small holdings of various sizes, Fortunately this spread has 
not been to the best of the agricultural land. 

The watershed is fairly heavily populated with 
an estimated 38-40,000 people, perhaps 95% of whom live within 
the immediate Fort William area, Of the small balance perhaps 
only half are engaged in farming in any way, The non-farm 
group include retired farmers and city workers, 

The full-time farm force iS small and is located 
on the loamy soils along John Street, near Baird, and in the 
south-west on the silty soils of Paipoonge. The balance of 
the farm force follows agriculture only part of the time; 
with many the farm is simply a place to spend the summer. 
This group obtains a substantial portion of its income in 
the cities, on road work, in woods industries and in other 
ways. 

iS At the present time, this tendency to farm 
part-time and to spend part of their time in the 
bush, mine, factory, or at road-work appears to 
be in a degree, independent of the potentiality 
of the land for agricultural development. This 
can be seen by comparing O'Connor and Gorham 
Townships. In O'Connor we have, in the main, a 
poor part-time type of farming, though the land 
is potentially second or third rate and has been 
cleared of forest, even from the poorer slopes 
where it is needed, Several farms may be worked 
by a Single operator who manages all of them on 
the same thay and pasture' basis as though he 
were working part-time at some other occupation, 
The net result is that the land is not any more 
intensively used and may even support fewer people 
per unit area than does Gorham township. In this 
latter township the land is but fifth or seventh 
grade, potentially, and is used on a part-time 
basis with almost every farm occupied." * 


These remarks have considerable significance 
with respect to the Neebing Watershed. 
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2 Hills, GA. - The Role of Forestry in the Conservation 
of Settlement Lands in Ontario. Soil 
Research Brief #5. Ont. Dept. Lands & 
Forests, 1949. 
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According to the Census of Canada, 1951, the great 
preponderance of farms in the four townships of Oliver, 
Neebing, Shuniah and Paipoonge are owner-operated, Out of 929 
farms in the four municipalities, 868 are in this class, The 
balance, 61 farms, are operated by tenants (19), tenant-owners 
(32) and farm managers (10). Any holding larger than 3 acres 
in size and on which agricultural operations are being carried 
out is considered as a farm by the Census, 

The urban influence strongly affects the sizes of 
farms in those townships adjacent to the cities, and along the 
main roads leading out of the cities. In Shuniah Township nearly 
68 per cent of the farms are less than 70 acres in size, In 
Paipoonge and Neebing over half of the farms are in this size 
group. In all four townships most of the farms are less than 
180 acres in size, although there are quite a number contain- 
ing from 240-399 acres. Oliver Township is, perhaps, more 
clearly rural than the others, 

The present condition suggests, and past experience 
proves, that farms of small size in Northern Ontario are 
generally incapable of supporting a family in any degree of 
comfort without augmented earnings from off the farm. A farm- 
forest economy for Northern Ontario has been advocated by 
many people and there is reason to believe that such an 
operation in which husbandry of field and forest on the farm 
would be combined, would be suitable on much of the land at 
the Lakehead, 

Under present conditions it is difficult to 
suggest what size a farm should be to be self-sufficient. 
This depends on many factors, including market availability, 
quality of the land and the distribution and acreage of that 
land, the ease with which the land may be worked, the type of 
farm economy and the skill of the farmer. Land development and 


maintenance costs are also important. 
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Even in an area as small as the Neebing 
Watershed the land conditions are of such a nature that 
not all farms should be the same size, It is believed, 
however, that on land of reasonable productivity and extent 
a farm should be at least 200 acres in size to present a 


fabrereturn, 


3. Land Use 
During the survey of the watershed most of th 
existing land uses were mapped, some in more detail than 


others, A summary of land use is shown in Table VI. 


TABLE VI 
PRESENT LAND USE 


| CLEARED LAND 
Grain (chiefly oats) 
Hay and Pasture 


Row and Market Crops 
(chiefly potatoes) 


Laie 
Fallow 
Water 


Farm Bldgs, & Urban (PVT CLA Wile URES IAC ur ELeh-—ll 


Forested Land BOG Oe 


No attempt was made to count the kind and num- 
bers of livestock: carried but it was clear that the organiza- 
tion of the valley's agriculture revolved around the dairy herd 


and the supplying of whole milk and cream to the urban market 
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Fuelwood cutting, if well 
planned, can improve the 
stand by removing the poorer 
trees. 
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The nearness of a pulpwood market can be a great advantage if stands are managed carefully 
and not slashed indiscriminately. 


pig 
There is no beef industry in the area and only one beef herd 
was seen, The 1951 Census of Canada recorded a total of 
3,955 dairy cattle in the four townships previously mentioned 
Budvonly 2-49 animals kept primarily for beet?) By Tam whe 
larger number of dairy cattle were in Oliver and Paipoonge 
Townships and most of the beef were in Neebing and Paipoonge,. 
These two townships also carried most of the sheep and hogs, 
although few of either were kept, Poultry are found in 
largest numbers in the townships of Shuniah, Neebing and 
Paipoonge and then chiefly where small holdings are common, 
Dairying could be even more important than it 
already is but a restricted local market confines its develop- 
ment, The dairies in Port Arthur and Fort William have set 
quotas geared to their sales and the value of a farm is 
measured by its quota, There are no facilities on the water- 
shed to handle surplus milk although a cheese factory at 
Stanley is sometimes opened to handle serious surpluses, 
Although a considerable portion of the watershed 
will never be useful to agriculture because of poor drainage, 
thin soils and rough topography, there is considerably more 
land available to this industry than is presently used. Only 
23 per cent is being used directly for agriculture, while 
nearly 64 per cent of the land is under a cover of forest or 
forest scrub and 13 per cent is in urban and other such uses, 
Most of the bush is of poor Quality. Little 
of it is now mature, Many stands approaching maturity are 
understocked or are stocked with trees of the less desirable 
Species; whereas in the young stands, which form nearly half 
the forest area, the trees are often So crowded that rapid 
and profiteble development is impossible. The forest con- 
tributes little to the economy of the watershed, although it 
could be important in this respect, A small amount of Saw 
timber is harvested but inferior resources restrict develop- 
ment of this industry, The same is true of pulpwood, although 


small amounts are cut and shipped by truck to mills at the 
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Dairying is the backbone of 
agriculture on the watershed 
and many good herds are to 
be seen. 


Root crops are stored for win- 
ter use on many farms. 


Oats is the chief grain grown, 


Ya ie 
at the Lakehead cities, Cordwood cut for fuel appears to 
be the most important present use, 

Three main types account for practically all 
of the forest cover on the watershed, The swampy areas contain 
black spruce and tamarack, Small areas of lighter soil near 
Rosslyn Village support jack pine stands, On the remaining, 
somewhat heavier upland soils, the forest cover is almost 
entirely poplar and white birch with a small mixture of 
balsam fir or spruce. 

On the cleared land hay occupies the greatest 
acreage of any Single crop. Most of it is cultivated but 
there is also a considerable acreage of wild hay. The sub- 
stantial hay acreage is necessary because of the rather long 
period during which the cattle must be barn fed. A much 
smaller acreage of the cleared land is devoted to pasture 
but it should be noted that much of the woodland is used for 
this purpose, 

| The grain crop consists mainly of oats but 
a small acreage of mixed grain is also grown, Potatoes and 
turnips are the chief hoe crops although in neither case are 
the acreages large. Near Fort William market garden crops 
are grown on Small holdings - chiefly vegetables but with 
some small fruits. Flowers and plants for the trade and 
home gardens are also produced, both in the greenhouse and 
in the open, 

Other developments have also taken place to 
Satisfy market needs, Some of these use 4 fairly large amount 
of land while others use rather little. Roads, railways and 
the airport use considerable acreages, A small muck deposit 
on John Street is being exploited and the screened product 
48 sola in the cities as a top-dressing for lawns, On the 
edge of the watershed at Rosslyn Village the lacustrine clays 
laid down in Lake Algonquin are being used in the manufacture 
of bricks, These clays have been worked for quite a number 


of years, 
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There are many acres of potentially arable land but it must be cleared of bush and 


often of stones before it is satisfactory for cultivation, 
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Many areas in the watershed 
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The valley contains and is surrounded by a 
disturbed wilderness but there appears to be less of it 
available for public use near the cities than one might 
think, From observation it would seem that the woodlands 
are at least as heavily posted against hunting and general 
recreation as any private lands in Southern Onterio, The 
streams are Small and do not appear to be important in 
sport fishery at the present time. 

A very minor amount of land is presently 
being cleared for cultivation. The area thus eained for 
agriculture seems more than offset as formerly cleared 
lands return to scrub, Some of this land should never have 
been cleared but the balance is quite capable of paying its 


way in agriculture, 
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CHAPTER 3 
CAPABILITY OF THE LAND 
1 introduction 

Resources may be classified into two broad 
groups - those which are renewable and those which are not. 

The non-renewable resources include those such 
as oil and minerals which once used cannot be replaced, at 
least with our present level of knowledge. We can extend the 
life of deposits of these materials often by using substitutes, 
by rationing, or by other means. 

Our renewable resources can be despoiled but 
cannot be destroyed. We may render our soils, waters, forests 
and wildlife unfit for use in our time, and for generations 
to come, but eventually nature will heal the wound. Wildlife 
is, perhaps, a notable exception to this in that it is possible 
for man to destroy a species. The complete extinction of the 
passenger pigeon is a recent example. 

Although nature will eventually rectify the 
damage it is little consolation to ourselves and our hei cern) we 
cannot live that long and must consequently take steps to see 
that we leave our land in at least as good condition as we got 
it. To do this we must understand as well as we can the 
nature of the resource we are using. In the case of land even 
the casual observer is well aware that it is not uniform - 
there are hills and hollows and sands and clays. Also, not 
every piece of land is suited to, or capable of, the same use. 

A determination of the use for which a piece of 
land is best suited may be accomplished on a trial-and-error 
basis. Often the results are good, often they are not. A 
Gonservation Authority, engaged in the improvement of its 
watershed, cannot, as a public body, do things on such a basis. 
To do a satisfactory job it must, most of the time, proceed 
according to a plan and have an end in view. Unless there is 


good reason it should not, for instance, reforest those areas 
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which are best suited to agriculture as a lIeng-term use. Like- 
wise, it should not acquire for an Authority Forest those lands 
now in forest which offer promise to agriculture. The same 
holds true in other fields. 

In order that the Neebing Authority may carry 
out its job of watershed improvement more effectively the 
Conservation Branch of the Department of Planning and Develop- 
ment made a survey of the land conditions and resources of the 
valley. An assessment of the capability of the land was made, 
based chiefly on physical factors, and a map drawn Ee the 
watershed in these terms. Development of the watershed 
according to this broad plan is desirable and will prove 
beneficial in reducing erosion and raising the productivity of 
the land. 

Land capability means the suitability of a piece 
of land for a specified use. The capability of the land may 
be measured in terms of cultivation agriculture, grazing, 
urban use, industrial use and so on. In no two cases will the 
yardstick used necessarily be the same. A piece of land may be 
first class for industrial use, for example, and much less 
valuable for agriculture. In the case of the Neebing Valley 
the land was considered from the point of view of its 
suitability for general farming. 

In assessing the capability of the land, attention 
was paid to the soil types, erosion, slopes, present land use, 
climate, drainage and bedrock. The opinion and experience of 
farmers and others was also considered. The existence of wood- 
land was not taken into account although this factor would, of 
course, be important in the mechanics of clearing and breaking 


land for agricultural use and in the cost of so doing. 


(en The Land Classification 
The suitability of land for agricultural use 


may be rated in four main categories: 
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- Suitable for cultivation 


A 

B - Suitable only for occasional cultivation 
C Suitable only for permanent vegetation 

D 


- Not suited to commercial cultivation, 
grazing or forestry. 


The land of the Neebing Valley was rated 
according to these categories, but it should be noted that the 
ratings are relative to the land in the area. In other words, 
land rated as Class I in the valley is not necessarily the 
equal in capability to Class I land in south-western Ontario 
where a different climate prevails. It can, however, be used 
similarly and can produce well the crops common in the area. 

The broad classes outlined above may be 
further subdivided: 

A - Suitable for Cultivation 
Class Without any special restrictions over and 
¥ above good farming. Is level, well drained, 

moderately productive, only slightly subject 
to erosion regardless of use. 

Class With moderate restrictions in use and 

DE Simple, more specialized conservation 
practices. Is rolling, or level but 


less fertile than Class I; may be stonier, 
imperfectly drained, more susceptible to 


erosion. 
Class With severe restrictions in use and in- 
LEE tensive conservation practices. Similar 


to Class Ii but conditijons more severe. 
B - Suitable Only for Occasional Cultivation 
Class Best used for permanent vegetation but may 
IV be cultivated occasionally. May be diffi- 
cult co drain omatoaw ough or steep, for 
tractor work. 


C - Suitable Only for Permanent Vegetation 


Class With no special practices or restrictions. 
V Fairly level land, but too wet or bouldery. 
Class With some restrictions in use or special 
VI Pracvices se Ververough or steep land - 
may be bouldery or wet in places. 
Class With severe restrictions in use or special 
Val L practices. Like Class VI but conditions 
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NEEBING RIVER WATERSHED 


_—< PLsiith RECOMMENDED LAND USE 


USE CAPABILITY CLASSES 
SUITABLE FOR CULTIVATION aa 


WITH NO SPECIAL PRACTICES 


[=] 
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i WITH SIMPLE PRACTICES 


WITH INTENSIVE PRACTICES R 
UITABLE FOR LIMITED CULTIVATION 


a .a 


WITH SOME SPECIAL PRACTICES 


on 


UITABLE ONLY FOR PERMANENT VEGETATION er ~ 


WITH SOME SPECIAL PRACTICES P 


WITH MODERATE RESTRICTIONS 


WITH SEVERE RESTRICTIONS =: :::: 


=< 
= 


=—- 


@) WATER 


ACCORDING TO USE CAPABILITY 
INCLUDING RECOMMENDED AUTHORITY FOREST 


RECOMMENDED MANAGEMENT 


LAND REQUIRING EROSION CONTROL 
BY CONTOUR TILLAGE METHODS 


LAND REQUIRING ARTIFICIAL DRAINAGE 


LAND REQUIRING RESTRICTIONS IN USE 
(These apply only to classes Ii and Ill) 


RESTRICTED USE 
DUE TO ROUGH TOPOGRAPHY 


RESTRICTED USE 
DUE TO INADEQUATE DRAINAGE 


(These apply only to class IV) 


RECOMMENDED AUTHORITY FOREST 


“¥ 


hen 
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To facilitate appreciation of the various land 
classes certain suffixes have been added to the class symbol 
with a view to describing more accurately the land condition. 
For instance, those lands which suffer an impediment because 
of restricted drainage take the suffix D (as II D), and those 
which are too irregular or too rough for contour cultivation 
take the suffix R (as II R). Those to which contour culti- 
vation methods may be applied are denoted by the symbol C 
baswil C). Classes V, Vij Vilvand VIILT should’ not be culti- 


vated and carry no additional designation. 


Si) The Land Classes on the Watershed 
Land Class I 

Class I land is suitable for any use which the 
local climate permits. It. is well) drained, level and easily 
worked. The type comprises only 0.3 per cent of the watershed, 
less than 200 acres, of which two-thirds is already cultivated. 

Cand Class eiaL nC 

This land is characterized by long smooth slopes 
which would be suitable for contour cultivation methods. It 
is moderately fertile but subject to erosion. Only 70 acres 
of land were mapped in this class. 

Land Class Il R 

This class occupies the largest acreage of land 
of any class in the watershed - over 15,000 acres. This land 
type has slopes of not more than 7 per cent and is level to 
rolling with good drainage. There is a variety of soils - 
loams, silts, clays, and sands. The sands have an inherently 
lower fertility, but are usually deep and easily worked. 

Under normal circumstances the Algonquin sands 
of the Neebing plain west of Fort William would be considered 
poorly suited to agricultural use because of low fertility 
and excessive drainage. In view of the expansion westward by 


the city and the present and probable future alienation of this 
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~30~ 
land to small holdings and other uses, it may be regarded as 
possessing a higher capability. Under small holding operations 
these lands can be made quite productive for small fruits, 
vegetables and, perhaps, flowers. 

The nature of the land is such as to restrict 
the application of contour cultivation methods. Three- or 
four-year rotations and winter cover crops would be useful in 
maintaining fertility and reducing erosion. 

Over 40 per cent of this land class is forested 
and only 30 per cent cultivated. The balance is in poor 
pasture, wild hay, idle and so on. Expansion of agriculture 
in the watershed will take place chiefly on this class of land. 

Land Class Il D 

Drainage is the major limiting factor on this 
land, much of which is found in the south-eastern part of the 
watershed where sands are underlain by clay which impedes 
drainage. Adequate drainage outlets are easily secured. 

Most of the city of Fort William is*built’ on 
this type of land which is about 37 per cent in urban use, 

30 per cent in forest and scrub, and only 15 per cent culti- 
vated. <A. great deal of the expansion of the city is taking 
place on this land. 

Land Class III © - None mapped on the watershed. 

Landeelacs LLiPR ditfers* fromvll'n chietly in 
degree. It is more hummocky and more steeply sloping. It 
includes small areas of excessively drained sands or stonier 
soils. Like II R land it may include small low-lying areas 
where restricted drainage is a problem, and also small areas 
where the bedrock reaches the surface. 

Most of this class is found in the rock knob 
uplands and about one-half of it is forested. Two-thirds of 


the 30 per cent cultivated is in hay. 
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Land Class III D 
Poorly drained sands in the southern part of the 
watershed comprise the bulk of this type. Cultivation would 
be easy but drainage is difficult and fertility low. About 
77 per cent of the type is covered by forest and scrub. 
Land Class IJV _D 
This class is almost completely covered by 
forest and scrub. The difficulty involved in draining renders 
it unsuitable for continuous cultivation. The high cost of 
development and the uncertain return suggest that the present 
forest should be preserved and improved. 
Land Class IV T 
Most of this type is found in the rock knob up- 
land and is characterized by roughness, steep slopes, stony 
soils and some rock outcrops. It is best used for hay and 
pasture but some grain crops may be taken. 
Land Class V 
This type is well distributed through the water- 
shed and nearly all of it is in forest or scrub. I1t comprises 
the river bottomlands and the muck areas. Both are wet and 
subject to flooding. The forest cover should be retained and 
improved. 
Land Class VI 
Land Glass VI as found in the rock knob uplands 
is characterized by slopes of over 15 per cent and by frequent 
rock outcrops. Another area of this class is found in southern 
Oliver and McIntyre Townships where shallow sands overlie slate 
bedrock. About 97 per cent of the type is in forest and scrub 
and it would be well if it stayed that way. The forest should, 
of course, be improved and managed. 
Land Class Vil 
This type is nearly all in forest and includes 
steeply sloping land with thin soils. ROCKWouULCrODS rare 
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Spruce is in great de- 
mand. Proper manage- 
ment will retain good 
stands on the swampy 
areas. 


This jack pine stand on 
the sand plain needs 
thinning to promote fas- 
ter growth to quality 
products. 
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fand Class Vil 
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Because the individual areas of this type were 
too small to map separately they were included in Class VII. 

On the unimproved lands considered potentially 
suitable for agriculture (land classes I, II & III) the forest 
cover will oxvfer developmental problems. Clearing of this 
cover will take time and will involve a considerable expendi- 
ture of funds. Once cleared and in a satisfactory condition 
for cultivation the chief problem will be the maintenance and 
improvement of soil fertility. This will involve the use of 
satisfactory land practices, including the application of 
fertilizer in desirable amounts and of the correct rating for 
the soil and cron in question, Advice regarding soil testing 
may be obtained bv farmers from the Agricultural Representative 
at Port Arthur. Most of the poorly drained peat and muck land 
is considered unsuitable for agriculture because of the 


developmental difficulties and high costs involved. 


ie Forest Land Capability 

On most of the land designated as suitable for 
permanent vegetation the present poor quality of forest stands 
is not inherent. There are some areas with soils too thin, too 
rocky or too wet to support anything but low quality scattered 
stands. Much of the understocked area, however, is capable of 
growing fully stocked stands. In addition, much of the area 
covered with hardwoods which are in low demand is equally 
capable of growing spruce or jack pine, for which demand is 


very heavy. 
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CHaPTER & 
A RECOMMENDED CONSERVATION PROGRAM 


bay The Authority and Conservation Education 

Many agencies at present do, or can, engage 
in conservation education, The Authority can supply oppor- 
tunities and materials to encourage and enlarge these acti- 
vities, Wall maps, literature, conservation pictures and 
conservation lectures supplied to the schools will help to 
give school courses in geography, history and conservation 
a local significance, Building up a library of slides on 
local conservation problems and accomplishments would be of 
great assistance to speakers, Organization of public meetings 
and contact with individuals and groups such as farm forums 
will gain support for both private and public conservation 
efforts, Landowners should be encouraged to make greater 
use of the services available from the Conservation Authority 
and from officers of the Department of Lands and Forests and 
the Department of Agriculture. 

The most effective educational activity is 
actual participation in or field observation of conservation 
projects. Tree planting days, land judging competitions, 
group visits to woodlot improvement or erosion control 
projects and conducted tours over a well organized conservation 
trail could all be sponsored by the Conservation Authority. 
These activities would all stimulate individual action on 
conservation measures such as those described in the following 
sections, 

ft There is .... the need of an educational 
programme to develop the art and philosophy of true 
husbandry. If we would stabilize our northern 
settlements, husbandry must replace exploitation 

in the minds of the farmer, the forester, the 
wildlife manager and the all-crop husbandman, 


Combination or multiple-use husbandry of a satisé¢ 
factory type must be developed. "* 


* Hills, G.A, - The Role of Forestry in the Conservation 
of Settlement Lands in Ontario. Soil Research Brief 
No, 5, Ontario Dept. of Lands & Forests, 1949. 
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ae Forest Conservation 

Conditions on the Neebing Watershed are well 
adapted to a farm-forest economy, whereby the land holder does 
not rely on either agriculture or forestry alone for his in- 
come but combines the two and uses all his land, each part 
according to its capability. Fortunately much of the work 
needed to improve the forest can be fitted into the slacker 
periods in agricultural operations, and even the rural reside: 
wie works in the™cityuwl. | iindva little properly directed 
spare time work on his woodlot well worthwhile. 

With the local population and the forest 
industries of the Lakehead cities so close at hand, it is not 
surprising that depletion of the original mature timber stands 
of the Neebing Watershed has been much more rapid than the 
average for thetPortwArtour istrictias aywicle, Itiis; 
however, this very proximity to established markets which 
enhances the value of any future production from the forests 
of the watershed. Since such a large proportion of the water- 
shed is not only in forest at present but is best suited for 
permanent use as forest land, the improvement or neglect of 
the forest must have a marked effect on the economy of the 
area. 

The measures needed to improve the woodlands 
of the Neebing are suggested by the description already given; 
mature or nearly mature stands understocked, many young stands 
overcrowded, and a marked preponderance of hardwoods. For the 
Port Arthur District as a whole the 1953 report of the Forest 
Resources Inventory indicates that only 4 per cent of the 
current hardwood growth is finding a market, while utilization 
of spruce equals the total growth available. 

On the Neebing, the few remaining areas of wel] 
stocked forest where conifers predominate may be perpetuated 
by careful cutting of the present stands. Careless cutting 


will certainly result in their deterioration. In the mixed 


tiew. evs, Dalave saw guts ob ithe roe ane Fes Y 3] a i 


a, | slacay 
Pec Sa qf Hael wiz yon ect cuond9e, ano egre i beoq 
wat sid 02 aants Yi ett ro orn Lk Ba neddala ig lana 


9 ,buel eid Bhs 210 ge) ‘bn8 ou ens. nonkdmos tod amos 
fr 

| | si 
. brow sad “to solu’ y cad ry eo, Mii idagen » eat og. poles ya ie 


yn: OS Ont Berets wd Hao.. Jeane ant, evongial os bebaen rf 
[eum adh seve bas ane brerene fergitvs bee ak shotneq), 

, bo taetib. ybreqend) ohaakt & bale cr ta vite. ena (nF eolsow och, 
rawihtrow Cli, foc Roow a A) fe ine pik esa! 


i ee ae ; « «9 Ps pore le eo » 7 5 o ; 
a uw BARTON VAD oe it Bide OF Kise L853 4 Ot Chay Ao 2 


i 


‘sh Gh If ,ooath 7s eect pe aide Baetetel aie tO gentaeuoems 
| oa. 
faite kadnty.sisan Leatgitc ett te SOeeee tens Sle page 
iat meds hruss oon doom nead el, Bepewaw en tuese ernie 1a, Nite 

my 


ont 8 folnge LO Tad: SOR ea Bot) op TS. 
ngiw eJsovvron bea ridaetdés. ai ut Ei kworea TOV agay avec 
y : on ; 


Pr fe ual. - 
for) act soltoubonry ovugne? vite Eocaulay eae eoquadng: a 


le tnsow cil lo ooksteqeig sa3ai0 8 nhs esete bata’ odaw esi 6 


j rer) kk 
ts ‘i ln ee f m “4 ; “a ’ = ah "> . F 
be pels DEW Li, , » a ' PRES | kr ar 8 es FOTO A fA EtG: yon ae berta 
(Py 7 P x : 
a. LS by, > eite8 rf at 4 | tant Te teas to! eo & e iS tenes 2 | 
i i 4 a om *. ‘ id f ‘ J t ae lad , Se — vee ed My a ° 
Lo “niaodod eft ag Joeiia Heptran ss saver akan Tae’ cot a 
) i . 
és. ve iG r ; atits ] Use hen of4 
ye y 4 a it oe : 4 ; ~ ot > aE 2 py fs 


io 300 | .choowounl fo Sones otodaig ree 5 bas 


* 


Geonwi ade 16 sieges Cece Bay Saipan. a ae joinsa ott WA dA 
i - , , ' : Oe a5 ing . * 2 


(4, At he ates veg f eine Gee) setae bea eagateyad Betws 


Poevastiion aftiw .fosieht # Rake hes wong Qo: bg Bit. an 
he) a 


Gide reve fg SHES latog) ode atau pa aout 


, ae ison nal m 


it tes lO. £eove Sn babes we'k" etd 


: 


I besayae Set, Sd Wes 


~~ 4 
aS 
% 
= ip 
£8 
RS) 
LS 
Fe 
“te 
os 
‘os 
Se 
£90 
a 
~ 
nS 


scrubby 


occupied by 
poplar. 


of young 


stands prevents growth 
stagnation and reduces 
the time needed to grow 


merchantable products. 


ie) 
= 
i= 
“s 
= 
° 
<= 
S 
eed 
= 


~36— 
stands cutting should be planned to reduce the percentage of 
hardwood and favour the conifers, particularly by releasing 
young conifers from suppression and promoting more rapid 
growth. Sometimes in such stands, if utilization of the hard- 
woods is impossible, it may be advisable to kill the hardwoods 
by girdling or spraying in order to release the conifers. 

Tree planting on the Neebing will be of 
importance but will not involve the reforestation of large 
open areas since little of such land occurs on the watershed. 
Planting is needed to fill up small gaps and increase the 
stocking of understocked stands, and underplanting is needed 
to increase the percentage of conifers where they are lacking 
or only sparsely represented. 

In densely stocked young hardwood stands 
growth of each tree is slow and trees are prevented from 
reaching merchantable size in a reasonable time. Cutting for 
fuel or other purposes should be planned to relieve this 
overcrowding and favour the best stems. Here again girdling 
may be advisable. This will hasten the time when the remainin 
stems become merchantable and when underplanting can be done 


successfully where desirable. 


3 Authority Aid to Private Forestry 


Bringing to the attention of those concerned 
the needs and methods of better woodland management should be 
a primary aim of the Neebing Valley Conservation Authority. 
While experimentation is desirable to determine the best 
method of handling certain problems, the general principles 
of woodlot management have been known for years but have not 
been applied. A free advisory service is available from the 
Zone Forester at Port Arthur, but is not sufficiently used, ar 
a readily understood pamphlet on "The Farm Woodlot" can be 
obtained from the Department of Lands and Forests. The 
Authority Forest, (discussed in the following section) would 
provide excellent facilities for field demonstrations Gi 


recommended methods. 
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Most of the tree planting required on the 
Neebing would have to be done by hand. Under such conditions 
some Authorities offer a direct subsidy of $10.00 per thousand 
trees after planting, if inspection shows that the work has 
been done carefully and the plantation is secured from damage 
by livestock. 

In 1908 the first provincial forest nursery in 
Ontario was established at St. Williams in Norfolk County. 
Subsequently other nurseries were established at Midhurst, 
Orono and Kemptville. By 1946 the need was recognized for 
planting stock produced in Northern Ontario to plant cut-over 
or burnt-over lands where natural regeneration has not 
succeeded. As a result the Thunder Bay Forest Nursery was 
established in that year on a 400-acre tract in Paipoonge 
Township where water from the West Branch of the Neebing 
River is available for irrigation. By 1956 annual production 
had risen from 250,000 trees to 2,000,000 trees and further 
steady increases in production are planned. The main species 
produced are black spruce, white spruce, jack pine, red pine 
and white pine. About one-quarter of the trees are dis- 
tributed to private landowners and the remainder used for 
planting on Crown land, including lands leased to pulp and 
paper or lumber companies. 

It is the policy of the Department of Lands 
and Forests to charge $14 per thousand for Scotch pine and 
$10 per thousand for other planting stock. For some years 
trees were distributed free. Following the end of the war in 
1945, the nurseries were unable to meet the greatly increased 
demand, and it was felt that a charge for trees would ensure 
more care in ordering the required amount and in planting the 
trees received. 

The assistance schemes carried out by other 
Authorities have stimulated interest in private reforestation 


while still ensuring the good use of the planting stock. It 
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bg eee 
is recommended that the Neebing Valley Conservation Authority 
adopt some similar policy of assistance to private reforesta- 
tion. 

In the past few years a movement has been under 
way to recognize well-managed forest properties as Certified 
Tree Farms. With the sponsorship of several organizations 
interested in better forestry, the Canadian Forestry 
Association in 1953 formed a National Tree Farm Committee to 
recognize with a suitable sign and certificate those owners 
who agree to maintain their land for growing forest crops, 
protect the land adequately, agree that cutting practices will 
be satisfactory to ensure future forest crops, and permit 
inspection by Committee foresters. One such farm has already 
been certified on the Neebing Watershed. Several Conservation 
Authorities have become co-sponsors of the Tree Farm movement 
in their areas, and it is recommended that the Neebing Valley 


Conservation Authority give its support to this movement. 


rae Neebing Authority Forest 


Where large areas exist with little or no land 
in them really suitable for agriculture, acquisition by the 
Authority is recommended. This is particularly desirable 
where these forests form natural water-storage areas which 
decrease the severity of floods and maintain the summer flow 
of streams. Under proper management these lands can again be 
brought into a condition where they will add materially to 
the economy of the area. 

Teeter Ueacres ite lV er DLOCK Spare \recom— 
mended for acquisition by the Neebing Valley Conservation 
Authority. These blocks may be described briefly as follows: 

(g) Dawson Block - This large block, 6,970 acres, 
comprises the swamps and rock knob uplands north and west 
of Intola, Only 52. acres are in cleared fields, and these 
in general are used only for pasture or have fallen into 


disuse. Lakes and bog cover 42 acres and scrub willow and 
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alder another 164 acres. The remainder, except for the rock 
outcrops, is covered with woodland, most of which is producing 
at a rate far below its capacity. 

(b) John St. Block - This 1,437-acre block, between 
John St. and the Oliver Road, contains practically no cleared 
Pande tpconsiets Of plactal tillvand outwasn soils oven silat 
bedrock which occasionally outcrops on the surface. 

(c) Oliver Block - South of the Oliver Road is an 
area ef 2,206 acres of which 125 acres have been cleared, 21¢ 
acres are small lakes and bog and 60 acres are covered with 
scrub growth. Algonquin sediments and muck cover most of the 
area 

(d) Arthur Block - This block of 450 acres in 
Paipoonge Township is entirely covered with woodland and 
scrub. The soils are muck and very shallow sediments over 
flat bedrock. Most of the woodland is coniferous swamp. 

(e) Rosslyn Block - North of Rosslyn Village is a 
347-acre tract similar to the previous block but with deepe:: 
SOULS. 

The classification of these blocks is 
summarized in the table below. 


TABLE VIII 


RECOMMENDED AUTHORITY FOREST - LAND CLaSSIFICATION 
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The agreements for establishment and management 
of Authority Forests, which have been drawn up between the 
Ontario Government and twelve of the Conservation Authorities, 
run for a period of 50 years and provide for the Government to 
establish the forest and pay the cost of such items as 
fencing, buildings, equipment, labsur, maintenance, planting 
stock, etc.- in short, everything connected with the management 
of the forest. In addition, the Government will advance half 
the cost of the land as an interest-free loan for the period 
of management. 

At the end of the 50-year period the Authority 
may exercise any one of three options: first, to take the 
forest over from the Government and pay back the cost of 
establishment and maintenance without interest; second, to 
relinquish all claim to the forest, whereupon the Government 
will pay to the Authority the balance of the land cost without 
interest; third, the forest may be carried on as a joint 
undertaking by the Province and the Authority, each sharing 
hart ciethescosteand halisoiecne profits. Authority Lands 
are subject to municipal taxes. The form of an Authority 
Forest Agreement is given on the following pages. 

While detailed scientific research is the task 
of universities or government departments with greater 
research facilities than are available to a Conservation 
Authority, there are many possibilities for small-scale 
investigations which are urgently needed and which might be 
undertaken to advantage on the Authority Forest. Determination 
of the best planting methods under local conditions, com- 
parison of growth in different plantation mixtures or under 
local conditions, comparison of growth in different plantation 
mixtures or under different degrees of thinning or other treat 
ments are all projects which would guide the people of the 
watershed in managing their own woodlands. The Authority 
should encourage such investigations and co-operate with the 


Department of Lands and Forests in carrying them out. 
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AGREEMENT made this day of 19 
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Ben TW EEN 


THE HONOURABLE CLARE E. MAPLEDORAM, 
Minister of Lands and Forests for the 
Province of Ontario, hereinafter re- 
ferred to as the "Minister", 


OV THRO? PARTY 
-~and- 


CONSERVATION 


co a ae Ee Ea rc ats ot a ag ee Sere Se 


AUTHORITY, heres ites referred to as 
the e "Authority", 


OF THE SECOND PART: 


THIS AGREEMENT WITNESSETH that in consideration of 
the mutual agreements and undertakings herein the Parties 


hereto covenant and agree with each other as follows: 


1. The Authority doth hereby demise and lease unto the 


Minister the lands described in Schedule "A" hereto for the 


term of 50 years from the date hereof for reforestation and 


management. 

Re The lands described in Schedule "A" hereto are herein- 
after referred to as the "Forest Area". 

36 The Minister shall reforest and manage the Forest 
Area, and shall furnish free of charge to the Authority nursery 
stock that is in his opinion best suited to the reforestation 
of the Forest Area. 

Le The Minister shall furnish the equipment and shall 
erect and maintain the fences, structures, buildings and 
improvements that are in his opinion required in connection 
with the reforestation and management of the Forest Area, and 
the cost thereof shall be borne by Her Majesty the Queen in 
right of Ontario. 

De Where the Authority, with the approval of the 
Minister in writing, acquires any land for the purposes of 

this agreement, Her Majesty the Queen in right of ae shall 


advance by way of a lean at the time of any such acquisition 
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one-half of the purchase price paid by the Authority for any 
such land, and the Authority shall not sell or otherwise deal 
with any such land until it has first obtained the consent of 
the Minister in writing. 

6. Her Majesty the Queen in right of Ontario shall be 
entitled during the term of this agreement or any renewal 
thereof to the profits of the Forest Area derived from the sale 


or other disposition of the timber, structures, buildings, or 


_ improvements thereon. 


ie Upon the termination of this agreement the Minister 
may renew this agreement for a further term of fifty years 
upon such terms and conditions as he deems proper, subject, 
however, to the right of the Authority to give notice in 
writing to the Minister at least one year before the expiry 
date of this agreement, and to pay to the Treasurer of Ontario 
the portion of the purchase price of the lands in the Forest 
Area advanced by way of a loan by Her Majesty the Queen in 
right of Ontario to the Authority under this agreement and the 
amount of the costs incurred during the term of this agreement 
by Her Majesty the Queen in right of Ontario in connection with 
the management and reforestation of the lands in the Forest 
Area, including the costs incurred in the erection and 
maintenance of fences, structures, buildings and improvements, 
after deducting therefrom the amounts of the profits of the 
Forest Area derived from the sale or other disposition of the 
timber, structures, buildings or improvements thereon, where- 
upon the Authority shall hold the lands in the Forest Area 
freed of all claims of Her Majesty the Queen in right of 
Ontario, Her successors and assigns. 

8. In the event that this agreement is not renewed and 
the Authority does not exercise its right under paragraph 7, 
the Authority shall grant the lands in the Forest Area to Her 
Majesty the Queen in right of Ontario as represented by the 


Minister of Lands and Forests in fee simple, free from all 
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“encumbrances, and shall execute a conveyance of the said lands 
upon payment by Her Majesty the Queen in right of Ontario to 
4 Authority of the purchase price paid by the Authority for 
: the said lands, after deducting therefrom the portion of the 
"said purchase price advanced by way of a loan by Her Majesty 
"the Queen in right of Ontario to the Authority under this 

_ agreement. 

fF 9. This agreement or any renewal thereof shall be 

_ registered in the proper registry or land. titles office in 
"accordance with The Forestry Act, 1952. 

Pi. In case of disagreement as to the true intent and 
meaning of this agreement, the same shall be referred to 


_ arbitration under The Arbitration Act. 


in 
fl A 


= IN WITNESS WHEREOF the Minister has hereunto set his 
_ hand and the seal of the Department of Lands and Forests, and 
a the said Authority has hereunto set its seal, attested by the 


Chairman and Secretary of the said Authority. 


3 ‘SIGNED, SEALED AND DELIVERED 
: in the presence of 
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5 Agricultural Development 
(a) Pasture Improvement 

Agriculture at the Lakehead and in the Neebing 
Valley has developed primarily around the dairy industry and 
the supplying of fluid milk to the Twin Cities. This develop- 
ment has resulted in an emphasis on hay and pasture production 
much of which is unimproved. Experiments at the Fort William 
District Experimental Substation clearly show that good 
management combined with good seed and the use of adequate 
amounts of fertilizer can substantially increase the yield of 
these cropSe 

The Neebing Authority might consider embarking, 
in a small way, on a program devoted to the improvement of 
pastures in the watershed. This program would involve the 
demonstration of suitable measures together with checks. The 
demonstration might be done on Authority-owned land purchased 
for the purpose, or it might be carried out on a field 
belunging to an individual who was willing to co-operate with 
the assistance of the Authority, Complete records of measures 
used, costs and results should be kept. On site publicity 
should take the form of a sign on which the measures taken 
and results obtained could be tabulated. 

An enterprise of this kind should be carried 
out with the full co-operation and assistance of local pro- 
vincial and dominion agricultural authorities and farmers 
groups. Once started the demonstration might be left almost 
completely in their hands. 

The location of such a demonstration will 
involve some thought but it is suggested that an easily 
accessible, preferably roadside, location in the vicinity of 
John Street or the Oliver Road would be suitable. 

(b) Urban Expansion 
Because of the present and probable future 


expansion of the lakehead cities it seems unlikely that the 
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Authority will be able to embark on any program of substance 
insofar as the land immediately west of Fort William is con- 
cerned. The expansion of urban uses along the Trans-Canada 
Highway and along the road to Rosslyn Village is effectively 
removing this land from agriculture, although horticulture on 
small holdings is important. 

Urban expansion is also taking place westward 
from Port Arthumsbututni so) asuitealtectcragii culture, 1senot 
serious because most of the land involved is not attractive 
for agriculture in any case. 

(c) Gully Control 

Gully erosion along the lower portion of the 
Neebing River is a significant problem and a considerable 
number of gullies have developed. Once started gullies are 
nearly always difficult to control and they can soon remove 
land from most forms of use as well as filling the main stream 
with sediment. A number of the gullies in this area are under- 
going natural revegetation but most appear to be actively 
eroding in their upper reaches. It is suggested that the 
Authority, through publicity and through more direct aid where 
it is able, promote those forms of land use which reduce the 
possibility of gullies developing and treat those which have 
developed. 

(d) Expansion of Cleared Land 

The survey has shown that a significant 
acreage of potentially arable land, not now being so used, 
exists on the watershed. As the population of the area in- 
creases and the demand for agricultural products likewise, 
it is probable that some of this land may be cleared and 
broken. The Authority should try to see that such development 
takes place in an orderly fashion and does not have a detri- 
mental effect on other Authority projects. In this regard 
jt might be well to note that the Department of Agriculture 


of the Province of Ontario instituted an assistance policy 
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The Tree Farm certificate—a recognition of the owner's attempt to manage his woodlands 
wisely. 


Snow fences reduce wind velocity and prevent heavy drifting. 


he 
in 1946 with a view to aiding bona-fide farmers and settlers 
in Northern Ontario. The assistance takes the form of sub- 
Sidies with conditions and may be obtained for, among other 
things, land clearing and breaking, drainage and livestock 
purchase. 

(e) Windbreaks and Snow Fences 

Although much of the-watershed is covered by 
forest the shelter from wind and sun afforded by trees is 
lacking around many of the homesites and fields in the 
agricultural areas. Trees around the homesite have an 
aesthetic value as well as providing insulation during the 
warm and cold seasons. In the fields and along roadways rows 
of trees along the fence lines reduce snowdrift and rows, 
clumps of trees or single trees provide needed shade for live- 
stock. The question is one with which the Authority might 
logically concern itself. 

When proper species are used and windbreaks 
are correctly placed the effects are almost entirely bene- 
ficial. The effects may be director indirect, but in either 
case are the result of reduction in wind velocity. The 
effects of windbreaks on crops and cultivated fields may be 
listed as follows: 

(1) Direct effects 


a Wind damage and lodging in small grains 
and corn is reduced or eliminated. 


b Snow and the resultant moisture are more 
evenly distributed over fields, parti- 
cularly on the higher spots where they 
are required most. 

c¢ Wind erosion of the soil is minimized. 


G2\yeeindirectoett cots 


a Moisture loss by evaporation is reduced. 

b Temperatures in the fields are raised, 
which may prevent frost damage, accelerate 
growth and even lengthen the growing 
season slightly. 

¢ Erosion of the soil by water may be reduced 


by its more even distribution when released 
from snow. 
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The benefits of windbreaks to buildings in 
reducing heat loss in winter have been shown to be considerable. 
Experiments conducted in the United States proved that more 
than twice as much heat is lost from a house, per day or per 
hounjewith a@ wind of 2O mipshe as with one of 5 mspeh., and 
windbreaks can easily reduce wind velocities in this propor- 
tion. Used in this way they can often be made to form an 
effective background for the house and a protection for farm: 
buildings. Another advantage of windbreaks is that they pro- 
vide shelter and runways for insectivorous birds and small 
animals. 

Belts of trees comprising one or two rows are 
usually called windbreaks, and with more than two rows, 
shelterbelts. In Ontario windbreaks as a rule give sufficient 
protection except where wind erosion of soil on rolling land 
is severe, when shelterbelts may be required. On level land 
windbreaks may nearly always be established along existing 
fence lines, but on rolling land consideration should be given 
to the contour of the land. The prevailing winds in Ontario 
are generally from the west, so that the greatest protection 
will be derived from windbreaks on the west side, but the 
placement of windbreaks on the other three sides as well 
should be considered. 

Both the height of the trees and the wind 
velocity influence the effective range of a windbreak. An 
average windbreak will reduce the ground velocity of a 20-mile 
wind 10 per cent or more for a distance of about 30 times the 
height of the trees. About one-fourth of this effect will be 
felt on the windward side of the windbreak and three-fourths 
an the leeward side. For example, if the trees are 49 feet 
high the total effective range with a 20-mile wind will te 
30 x 40 or 1,200 feet, 300 feet of which will be on the wind- 
ward side and 900 feet. on the leeward side. Generally 
speaking, the reduction in velocity is greatest close to the 


windbreak and tapers out to zero farther away. With higher 
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WINDBREAK PLAN 


for 
1000 ACRE BLOCK 


é ; a : 
SOOO saonanaaaad: 2agcesasqansiasna202930) 
1.25m. or 400 rods or 6,600 ft. aa 


This plan shows the minimum windbreak requirements 
for a 1,000 acre block on level land. Woodlots and 
plantations will replace some of this and placement 
will have to be adjusted according to topography and 
soil on rolling land. 
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tp 
wind velocities and/or higher trees the proportionate 
reduction and the effective range will be greater. 

Kuropean alder is gaining great popularity as 
a windbreak tree because it is a nitrogen-fixer like the 
legumes and does not rob the soil to the same extent as non- 
nitrogen-fixing species. 

One consideration that should be kept in mind 
is that under certain circumstances windbreaks may cause air 
stagnation, which may increase temperature and moisture con- 
ditions to a dangerous degree in summer or increase frost 
damage in spring and fall on small areas, particularly in 
hollows. Where this is likely to occur, windbreaks should be 
planted so as to guide the flow of air past such spots. Where 
these conditions develop after the windbreaks are established 
they may be relieved by judicious opening up of the windbreaks. 

Experience has shown that windbreaks are an 
asset to any farm, that their adverse effects, if any, are 
local and easily remedied, and that in many areas they are 
essential) toy the control! off, sot erosion! byywind.,: It: is 
therefore recommended that the Authority encourage in every 
way the establishment of windbreaks by private owners. 

The object of a snow fence is to mechanically 
reduce wind velocity near the ground in such a manner as to 
cause a drift to form where it will be least harmful. The 
reduction in velocity creates two pools of relatively calm 
air, a small one on the windward side and a much larger one 
on the leeward side, and it is here that drifts form, leaving 
the area farther to the leeward free of drifts and compara- 
tively free of snow. As winds become stronger the wind 
reduction and the width of the calm pool on the leeward side 
will increase and the centre will tend to move farther away 
from the windbreak. 

A wide belt of trees which will accumulate a 


large drift of snow on its windward side may be planted right 
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eG 
to the edge of the road, the windward edge extending back a 
distance equal to three or four times the height of the trees 
and generally at least 100 feet. 

In some places the snow trap type of windbreak 
is effectively used. It is composed of one or more rows of 
trees close to the road with a wide opening to windward and 
then a single row of trees. The single row arrests the first 
force of the wind and the snow is deposited in the opening. 
This has ne advantage of requiring fewer trees than the 
shelterbelt and leaving the ground between open for culti- 
vation in summer. 

Poor placement of windbreaks may accentuate 
drifting conditions..oA isingle, rowrof\trees,! unlessit is a 
dense coniferous type, is seldom dense enough to completely 
stop winter wind, and may likewise create drifts. 

Any prejudice which may exist against wind- 
breaks for protection against drifting snow on roads arises 
from such poor or poorly placed windbreaks. If a windbreak 
has openings in it or if it ends abruptly streamer drifts 
will form. Windbreaks should be kept dense and tapered down 
at the ends by using progressively smaller sue ciesiof yerees 
and shrubs to prevent the formation of streamer drifts. 

Trees are being used successfully as snow 
fences in Ontario by the Department of Highways, by railways 
and by a number of counties. Every encouragement should be 
given to the establishment of such snow fences wherever 
drifting snow is a problem on the roads of the Neebing Water- 


Shed. 


6. Farm Ponds 

In the past few years farm ponds have become 
an important part of the landscape in Southern Ontario, parti 
cularly in those valleys where established Conservation 


Authorities have lent aid in their construction. 
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Aid to farmers in pond construction has taken 
the form of engineering assistance where this is necessary, 
financial or both. Where an Authority has offered financial 
aid it has taken the form of a grant covering a percentage of 
the cost to a defined maximum. In most cases conditions are 
attached to ensure that proper construction and maintenance 
are carried out. 

The farmlands of the Neebing Valley contain 
many suitable sites where low-cost farm ponds could be built. 
The Authority might consider offering aid in farm pond con- 
struction of the kind outlined above. 

As mentioned already livestock water require- 
ments in the Neebing Valley are met from well and surface 
supplies. Ina dry year such as 1955 it may be difficult to 
satisfy these needs because of a lowered water table and 
drying streams. These conditions have beset many farmers in 
Southern Ontario and satisfactory relief has often been 
obtained through the installation of a farm pond. Most often 
these ponds have been of the simple dug-out kind but permanent 
stream or spring-fed ponds have also been used. Most of 
these ponds have been built in those valleys where Conservation 
Authorities exist and are a reflection of the interest and 
enthusiasm of the Authorities. 

Although the farm pond has been used mainly for 
stock watering its value is by no means limited to this alone. 
Depending on the size, location and condition of the pond it 
may »e used for a number of other purposes, including fire 
protection, recreation and irrigation. The farm pond is also 
a factor in controlling stream flow and in aiding ground water 
recharge. 

Only one or two farm ponds exist on the Neebing 
Watershed. There would appear to be room for more and in 
this regard the Authority might well take a hand in publicizing 


their value and in providing assistance in their construction. 
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THE DUG-OUT POND 


A dug-out, pictured above, is commonly used for watering beef cattle. With no 
protection such a dug-out ts likely to fill with silt and vegetation in a very few 
years. 
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A plan of the sketch shown. 


THE DUG-OUT POND 


The above sketch indicates how a dug-out pond, should be developed for 
efficient use. The spoil bank is spread out, the pond is fenced, trees provide shade 
to minimize evaporation and the water is led by means of a pipe to a trough 


outside the fence. 


SPOIL BANK 
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A section lengthwise through the dug-out shown indicating how the water 1s 
led from the reservoir to a sloping trough paved with large flat stones or coarse 


gravel. 


on 
(a) Types of Ponds 

Although the simple dug-out pond would find 
probably greatest application on the Neebing Watershed, there 
are several other types which might prove useful or better 
in specific circumstances. These various pond types and 
factors in their construction are described below. 

(1) The dug-out pond 

The dug-out pond is built in a depressional 
area and receives its water supply from the ground water down 
to which it jisidug,’ It is the cheapest pond for a farmer 
to build and is well adapted to pasture land providing the 
correct site can be found. However, unlike ponds which 
receive their water supply from springs or creeks, the dug- 
out pond tends to become stagnant in late summer. 

Ground water levels (called the water table) 
change throughout the year, and late in the summer season may 
go below the bottom of the dug-out. There is little or 
nothing which may be done locally to raise the water table, 
and this type of pond is dependable only in spots known to 
stay wet all summer. 

In certain types of hilly country with 
irregular slopes and hollows, there are natural waterholes 
called "kettle" ponds. In many instances these have filled 
in but can be cleaned out to re-establish ponds. These may 
sometimes be refilled during the summer by rain running off 
the slopes around the pond, but this is not common enough to 
be a dependable source of water. 

(2) The spring-fed pond 

The water supply for this type of pond is 
derived from a spring, usually up the slope or "draw" from 
where the pond is situate, and because of its location - that 
is, in the lower part of a small storage basin - it must be 
protected from damage and excessive flooding by a grassed 
waterway or emergency spillway by which the surface run-off 


is deflected around the pond. 
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THE SPRING-FED POND 
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The above photograph is of a spring-fed pond held by a dike with a pipe leading 
to a watering-trough. 
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A plan showing the location of the different important features of the pond. 


THE SPRING-FED POND 


A suggested treatment for improving a pond of the type shown with grassed 
diversion ditch to carry off surplus water, trees for shade and wildlife, and careful 
management of overflow, first into a watering-trough and from this to the 
grassed channel. 
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A section of the sketch shown from the spring through the watering-trough, 
indicating the position of the overflow pipe and other features. 
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Spring water is rainfall which has been stored 
in the ground and seeps gradually through the soil until it 
is discharged at a spring. The supply may be that which falls 
locally on land above the spring, especially if it is light 
soil; on the other hand some springs get their water from 
strata of sand and gravel which carry it great distances and 
the original source may not be known. 

(3) The by-pass pond 

A pond of this class is built close to, but 
not on, a permanent stream and gets its name from the fact 
that the water supply is by-passed through a pipe from the 
stream to the pond. This type has the advantage over some 
others in that there is no danger of the pond filling up with 
silt, because any excessive run-off goes down the permanent 
stream channel and not through the pond. Moreover, the water 
in the pond can be kept reasonably clean because the supply 
can be shut off when the stream becomes turbid. This is an 
inexpensive pond to build and should be attractive to a 
farmer who has a small permanent creek on his property. 

Permanent streams get their water from a 
number of sources» During the spring thaw or rain, when the 
soil is saturated, the source is mostly surface run-off or 
overland flow. Springs are often the first source of streams, 
especially those that rise in gravelly hills. During drought, 
stream flow may be maintained by the ground water, the level 
of which gradually lowers. The ground water may be recharged 
during autumn and spring. To get as much moisture as possible 
into the soil and into the ground water, soil conditions and 
vegetative cover must be favourable. The same practices which 
help to conserve soil help to conserve water, namely good 
organic content of soil, contour tillage on long smooth slopes, 
good sod, and forest cover on steep land and coarse or 


shallow soils. 
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THE BY-PASS POND 
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The above photograph is of a well-managed by-pass pond in Waterloo County. 
The concrete spillway section and stop logs were in before the pond was adapted 
to the by-pass type, and are actually unnecessary. The inlet to the pond is beside 
the tree on the far side. 
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A plan indicating the small removable check dam which diverts water from the 
stream into the pond, the overflow from the pond to the stream, and also the 
position of a gravel filter-bed which permits clear water to seep into a shallow 
well from which the domestic water supply is drawn. 


THE BY-PASS POND 
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A sketch of the same pond with the concrete spillway section omitted and the 
stream from which the pond gets its water shown more clearly. 
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A section of the sketch shown with details of earth dam construction and the 
inlet to the discharge pipe which controls the level of the pond. It should be 
further noted that the earth dam has a clay core and that the anti-seepage ring 1s 
a concrete block which prevents water seeping along the outside surface of 


the pipe. 


Loe 
(i) The run-off pond 

Such a pond gets its name from the fact that 
the water supply is obtained by the natural percolation and 
surface run-off which accumulates at the lower elevations of 
a small drainage basin where the dam is built. The success 
of such ponds during the summer depends entirely on the 
amount of rainfall which occurs at that time. The vegetation 
of the slopes also is an important factor. If the slopes 
are mostly woodland or permanent pasture or a combination of 
both, the supply will be more even. If the slopes are culti- 
vated fields, there will be danger from too rapid run-off and 
silting unless these are cultivated on the contour or strip- 
cropped. 

Many run-off ponds can be seen in the Northern 
United States, where they are very successful. In the State 
of Ohio, and particularly in the Muskingum region, this type 
of pond has been developed to advantage. However, in this 
connection it must be remembered that the annual rainfall in 
Ohio is usually 40 inches, whereas in the Neebing Valley 
the average rainfall is close to 24 inches. This extra 16 
inches of rainfall in Ohio usually occurs during the summer 
months. It must also be noted that in Ohio, summer storms with 
great intensity of rainfall and, consequently, surface run-off 
are common but they are rare in Ontario. Actually there are 
many summers in Ontario when there is no surface run-off. A 
run-off pond near Brantford,in Southern Ontario, is reported 
to have been recharged by summer rains only once in four years, 

While examples of this type of pond can be 
found in Ontario, and while under favourable conditions such 
ponds retain water throughout the summer, it is most likely 
that in years of ‘drought they will dry up. Consequently this 
report emphasizes the building of other types of ponds recom- 
mended herein, until more knowledge is obtained regarding the 


successful building of run-off ponds. 
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THE RUN-OFF POND 


In this photograph a run-off pond is in process of construction in a farmyard 
between the house and the farm buildings. It is intended chiefly for fire protec- 
tion. The pond is supplied by an intermittent watercourse, supplemented by two 
small springs from a run-off area of approximately 40 acres. 
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A plan showing the relative positions of the different features included. 


THE RUN-OFF POND 
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A sketch of suggested treatment of this pond, showing the grassed emergency 
spillway which will carry off heavier than average flows, with a small timber 
check dam to reduce the gradient of this spillway to a minimum, 
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A section lengthwise through the pond and dam. The inlet to the discharge pipe 
is protected by a box with heavy screen to stop trash and ice. The details of 
construction of the dam should be noted, such as the slopes, the clay core and 
and core trench, with topsoil and sod on crown and face. 
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Ponds of the run-off type can only be con- 
sidered on watersheds greater than 40 or 50 acres on which 
there is some permanent supply of water, but not on watersheds 
greater than 150 acres because maximum flows are too great 
to be handled by earth spillways. 

The term run-off is used in measuring the 
flow in a stream. There are actually two main sources: 
“surface run-off" or overland flow of water; and "perco- 
lation run-off", that is, the water that travels through the 
soil to reach a stream. Although surface run-off may be very 
great in extreme instances in the summer, it is not a reliable 
source of water except during spring thaw or late spring rains. 

(5) The permanent stream pond 

This’ type of pond: is built in the channel of 
a small permanent stream by erecting a concrete or earth dam 
or a combination of both across the stream, thus forming a 
reservoir or pond behind the dam. Such structures require 
care in planning and if the stream is a large one and the 
pond is to be of considerable size it will be to the advan- 
tage of the owner to secure expert advice, as such structures 
may run into considerable sums of money. Moreover, under the 
PEauuLes ofthe Province of Ontario it’ 1s unlawfulito dam a 
permanent stream without first securing permission from the 
Surveyor-General, which means that a plan must be filed in 
his office. The same principles of construction, however, 
apply to small dams, and where the stream is small the 
building of such a pond should be within the reach of the 
average farmer. 

Adequate summer flow on permanent streams can 
hardly be ensured by one property holder, as it depends on 
the conditions of the whole watershed, which may be thousands 
of acres. In choosing a site for a dam on a permanent stream, 
consideration must be given to the conditions over the whole 


watershed of the stream above that point. 
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THE PERMANENT STREAM POND 


This attractive pond is formed by a small concrete dam (not shown in the pic- 
ture) crossing a permanent stream which is fed by springs in the distant hills. 
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A plan indicating the position of the dam in relation to the other features. 


THE PERMANENT STREAM POND 
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A sketch of the pond indicating the position of the concrete dam. The water level 
is maintained by stop logs a few inches below the top of the dam, and a simple 
valve in the lowest log allows water to be drawn from the bottom of the pond. 
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A section through the concrete structure. It should be noted that the floor of this 
section of the dam is level with the bottom of the pond. The concrete is set well 
back into the earth dam and must go deep enough into the stream bed that it will 
have a firm base and not allow water to leak under it and will not heave with 
the frost. The stop logs may be removed in anticipation by very heavy flows. If 
the spillway section with logs removed is as large as the stream channel which 
feeds the pond, no water should go over the earth structure of the dam. 


a5 26 
(6) The temporary pond 
The temporary pond is formed by building a 
temporary dam of wood, or wood and steel, across a permanent 
stream, which is removed in the fall to allow the spring 
freshets to come down. Such dams are used on streams which 
have excessive run-off in the spring but a comparatively 
small flow in summer. They are a means of building a summer 
pond where the cost of a permanent dam large enough to with- 
stand the buffeting of spring freshets would be too expensive. 
(b) Facts to be Emphasized 
While it is difficult to set down in a report 
Otmcids Kindvexplicit insvuructions for building all types 
and sizes of small dams, it would be well to emphasize a few 
items which are common to all, especially earth structures 
which find their greatest use on the farm. 
(1) The impervious section of core 
The type of soil and how it is built into the 
dam is very important. Some part of the dam must be imper- 
vious, or nearly so, to the seepage of water. If the site 
provides a clay soil or soil with a high percentage of clay 
Divewiamoc wu Sauustaccorye Li, On the other’ hand; the soil 
is sand or gravel, a core of heavier soil must be built in 
the centre. In big expensive dams this core is sometimes a 
concrete wall, steel sheet piling or even plank. With the 
dams described in this report such expensive cores of course 
are not necessary, although if no clay is obtainable a core 
of double cedar planks, creosoted, could be used to advantage. 
(2) SThevslopes of the dam 
The tendency in building small dams is to make 
the slopes too steep, thus leaving the earthwork more subject 
to seepage and possible failure when the pond is full. A 
little extra work in soil moving will provide this necessary 
element of safety, and for all dams described in this report 
the slope recommended is 3 to 1 on the upstream side and 2 to 


1 on the downstream side. Trees or shrubs should not be 
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THE TEMPORARY POND 


The above photograph shows a removable timber dam laid on a concrete sill to 
provide a swimming-pool for a boys’ camp. 
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A plan indicating the position of the timber dam, the concrete footing, the apron 
of large flat stones at the base of the footing and other features. 


THE TEMPORARY POND 


jess + 
= eae fe oat ate 
Oe ae lee 


A sketch of this type of pond with the timber structure simplified. In this case 
the 6 x 6 posts are set vertically in the concrete and each section between the 
posts, which are approximately 4 feet long, can be removed separately. The whole 
structure rests on a heavy concrete footing which is embedded in the stream bed. 
Such a dam will provide 5 or 6 feet of water for a pond which can be used 
for stock-watering, recreation and fire protection, 
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CONCRETE 


A section of the dam indicating the position and size of the concrete footing 
and protecting flat rock. When the dam is removed in the autumn it is suggested 
that old sacking be placed in the holes which take the uprights, so that these 
will not be filled with silt during the spring run-off. 


ee 
planted on the dam proper because their roots provide channels 
for seepage, but a good turf should be established on the 
Slopes as soon as possible. Burrowing animals of all kinds 
should be discouraged, 
(3) The spillway 

The spillway is the channel which carries off 
the surplus water when the pond is full. Mdre dams fail 
because of inadequate spillway capacity than from any other 
cause. On big dams this is usually built into the concrete 
structure, or may be a separate channel some distance from 
the dams For farm ponds it is usually a grassed waterway 
of gentle slope. This slope should not exceed 5 per cent. 

To keep the slopes of the grassed waterways as low as possible 
a small timber check dam may be useds The dug-out requires 

no spillway, the spring-fed pond should be provided with a 
grassed waterway, and none is required for the by-pass pond 

or the temporary dam. 

With run-off ponds, and dams built on a per- 
manent stream, an adequate spillway is necessary and requires 
careful calculations to make sure that it has sufficient 
capacity. Unfortunately the science of hydraulics in 
relation to run-off deals only with the movement of water on 
large watersheds, and although the science is considered 
accurate for basins of several square miles the formulae 
developed are not adapted to basins of a few acres. Conse- 
Quently if the property owner is considering the building of 
a run-off pond or one on a permanent stream he must arrive at 
an approximation of the greatest flow which passes through 
the proposed site of the dam in times of greatest flood. 

This can be done by observation in the spring if it isa 
creek or narrow valley, or in the case of run-off ponds the 
amount of water from the area in question may be checked 
where it concentrates at a culvert and be measured there. 
Even after this amount has been estimated an additional 


amount for safety should be added. 
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(4) Discharge pipe or trickle tube 

In any type of dam where the drainage pipe or 
trickle tube which is used for supplying water for stock or 
for emptying the pond passes under the earth dam, special 
precautions must be taken. This should be one of the first 
items considered in construction, because it must be on 
solid ground, otherwise the pressure of earth as it is built 
into the dam will cause it to buckle and leak. Moreover, it 
will be necessary to construct what is termed an anti-seepage 
ring at intervals of 36 feet along the pipe to prevent seepage 
from finding its way through the dam. These rings are some- 
times metal, but the simplest type is a concrete square 
2 feet by 2 feet by 6 inches, into which the pipe is embedded. 

(5) Management 

If ponds of any type are located on the farm 
property where cattle are at large, they should be protected 
by fencing to prevent them from entering and muddying the 
pond. Jf possible the fence should be set far enough back 
to permit grass and shrubbery to grow down to the water's 
edge and trees back of these. Such protection will keep the 
pond clean and suitable for other uses if such is the desire. 
Because of the increasing moisture of the area surrounding 
the pond, trees which thrive best in moist soil should be 
used, such as cedar, spruce, tamarack, willow, soft maple and 
elm. Shrubbery should include those which provide food 
suitable for birds in winter. Care should also be taken not 
to allow weeds or excessive aquatic growth to take root in 
the pond, otherwise it will soon fill up with vegetation. 

(c) Constructing the Earth Dam 

The site of the dam should be cleared of all 
trash and topsoil down to the undisturbed soil. The site 
is then-ploughed to give a rough surface to which fill will 
bond well. A trench at least one foot deep and one foot 


Wide, although this will vary with the size of the dam, is 
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then cut along the middle of the dam site from one side to 
the other. This is the "core trench", The core of the dam 
should be made of the most clayey soil available, puddled and 
tamped into the core, trench, The outlet pipe, if of drop 
inlet design, should rest on the undisturbed compact earth. 
If the pipe is concrete or cast iron a concrete collar is 
built in around it in the middle of the dam for stability and 
to check seepage along the pipe. This is the "anti-seepage" 
ring. ltt is considered that with corrugated pipe this is not 
necessary but even on this type a plate may be fixed for the 
same purpose. 

The place from which fill for the dam is drawn 
is called the “borrow pit". Where possible the borrow pit 
should be the site of the pond, thus giving it greater 
capacity for water. If the soil on the pond site is not im- 
pervious enough then the borrow pit should be selected where 
soil is suitable but not too far away. 

All topsoil should be removed from the borrow 
pit and set to one side. The heaviest, most clayey soil should 
be used for the core. Other soil may be used to build up the 
banks. The dam should be built up in approximately six-inch 
layers so that the movement of machinery back and forth packs 
it down evenly. Fill material should be free of stone, gravel, 
boulders and trash, that is, as nearly homogeneous as possible. 
Silty material is suitable if there is a good proportion of 
clay with it but not silt alone. The heavy clay should only 
be in the core where it will remain moist and stable. 

The topsoil from the borrow pit is put on the 
dam last, especially on the crown and downstream side where 
it is necessary to support a good growth of sod. Where a 
sermanent water level touches the dam rip rap may be bug lo; an 
to resist erosion by wave action. The dam should have slopes 
of 2 to 1 on the downstream side and 3 to 1 on the upstream 


side. 
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The crest of the dam should be at least six 
feet wide. If it is to be used as a roadway it must be 
twelve feet or more in width, but as this adds considerably 
to the fill needed such use should be avoided in most cases. 
The top of the dam should be three feet or more above the 
Weaver eevels plaisiadLowance dor settling iofe fild . 

Where an emergency spillway is provided to 
carry surplus water in maximum flows, it should be located 
so that its entrance has a minimum risk of being jammed by 
ice. The spillway should conform as nearly as possible to 
the natural lay of the land and should be "cut out't rather 
than "built, up" so that its floor is compact and stable. 

The hazard of erosion is acute on earth 
spillways with no more protection than that afforded by sod. 
It is necessary, then, to keep to as low a gradient as 
possible. To do this one or more terraces may be built in 
with an overdrop of timber, concrete or concrete block and 
an apron of concrete or boulders to break the fall of water. 
An alternative is to pave the floor of the spillway with 
concrete. 

The most common arrangement for carrying 
overflow is the drop inlet type of discharge pipe. This 
consists of a discharge pipe placed horizontally, or nearly 
so, under the dam to which a "riser" is joined at the up- 
Stream end. The height of the rise determines the permanent 
level. This should be six inches or more below the level of 
the emergency spillway. 

The inlet to the riser should be protected by 
a heavy screen, preferably in the form of a box, to keep 
tvash and ice jout, of.tthe pipe... lf the riser is built into 
the dam there should be a baffle board against the dam to 
protect it from erosion by swirling waters entering the pipe. 
The outlet should splash onto concrete or stone so that the 


stream bed is not cut away. 
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The riser can be attached with a T-joint so 
that water may be allowed out of the dam by opening a gate 
or plug at the upstream end of the discharge pipe, This has 
a number of advantages. If the portion of the stream below 
the pond has trout then cool water from the bottom of the 
pond may be delivered downstream. Opening the pipe allows 
thes pond' to Wel drained’ for flushing out silt, to allow it 
to be cleaned or to empty it to provide storage for antici- 
pated heavy flow. 

If the pond is to be used for watering cattle 
a pipe may be led from the pond to a watering-trough and the 
water delivered by gravity. The inlet to the delivery pipe 
can be put below the permanent level and flow through it 
controlled by a float valve on the watering-trough. 

(ad) Detailed Descriptions of Farm Ponds 

This section includes a detailed description 
of the six types of ponds already mentioned in.this public- 
ation, namely, the dug-out, the spring-fed pond, the by-pass 
pond, the run-off pond, the permanent stream pond and the 
temporary pond. Hach is described with four illustrations, 
namely a photograph of the type of pond described, either 
completed or in process of building; a perspective drawing 
showing the topography of the area in which the pond is 
located, and a suggested treatment of what such a pond might 
look like when complete; a plan indicating the different 
parts of the pond and a suggested treatment for landscaping; 
and a cross-section which should be of assistance in the 
actual constructing of the pond. Each set of four drawings 
is supported with full captions which indicate the parts of 


the illustrations which require emphasis. 


fe Recreation 
If the Neebing Authority decides to proceed 
on a program of land acquisition for the creation ofan Autho- 


rity Forest, it might keep in mind the fact that the urban 
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population of the area is growing. This growth is bound to 
place a strain on local recreational facilities by those who 
want to get away from the city for short periods but who are 
not able to travel long distances to do so. Multiple use of 
suitable Authority land could help to fill this gap and at 
the same time play a part in the educational program of the 


citizen who uses our resources. 
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CHAPTER 1 
CHARACTERISTICS OF THE WATERSHED 


1. Drainage Area 

The drainage area of the Neebing River com- 
prises about 85 square miles. The upper part of the watershed 
is roughly circular in shape extending from a point 2 miles 
north of the Dawson Road south for 11 miles to within a short 
distance of the Kaministikwia River with a maximum width at 
John Street of about 9 miles. The lower part of the watershed 
or the area below the "Forks", is six miles in length with a 
maximum width in the vicinity of the airport of 2g miles 
tapering to about 4 mile at the mouth of the river in Thunder 
Bay, Lake Superior. 

In the upper part the terrain is generally 
well-wooded, sloping steeply to the south-east. Below the 
"Forks" the area is quite flat being largely cleared and for 
the most part well settled. 

About 2 square miles of the headwater zone is 
in the Township of Ware. The remainder of the drainage area 
is contained within the Townships of Oliver, McIntyre 
(Shuniah), Paipoonge, Neebing and the urban municipality of 
Fort William. A small segment of the city of Port Arthur also 
comes Within the watershed. Other unincorporated communities 
contained within the area are: Intola, Baird, Murillo and 


Rosslyn. A plan of the watershed is shown in Figure l. 


2s River and Main Tributaries 

The Neebing River rises in three main branches 
to the west and north-west of the city of Fort William. These 
tributaries are known respectively as the North Branch, the 
North West Branch and the South Branch. 

The North Branch flows in an easterly direction 
and joins the Neebing River 14 miles south of the Dawson Road. 


The North West Branch flows in a general south-easterly 
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pe, 
direction to its confluence with the main river just below 
Oliver Road. From this point the river continues in a southerly 
direction for a distance of 34 miles where it is joined by the 
South Branch flowing from the west. 

This confluence, commonly referred to as the 
"Forks" is located 2 miles upstream from the city of Fort 
Willian. 

From the "Forks" the river flows eastward 
entering the city at Neebing Avenue about 1 mile south of the 
northerly city limit. From Neebing Avenue the river continues 
in an easterly direction for a distance of 3% miles where it 
crosses over into the city of Port Arthur and passes on to its 
outlet in Thunder Bay about # of a mile farther east. 

The lower part of the river averages about 55 
feet in width during normal flaw with a depth from 5 to 8 feet, 
The water level in the river is practically the same as Lake 
Superior for a distance of almost 2 miles from its mouth and 
shows little change as far as the westerly limit of Fort 
William a distance of 4 miles from the Bay. 

The stream gradients of the main channel vary 
from 4 feet per mile in the lower part to as high as 98 feet 
per mile at the headwaters with an average gradient from the 
headwaters to the mouth of 38 feet per mile. Mean gradients 
for the North, Nerth-West and South Branches are; GO wie) aera 
and 25.5 feet per mile respectively. 

The stream gradients for the river and its main 
tributaries are shown graphically and in table form in 


Figure 2. 
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CHAPTER 2 
HY DROLCGY 


ie Recorded Stream Flows 

A stream flow gauge was established at the 
Highway No. 17 (Bridge 35) crossing of the Neebing River in 
1940 and a record of the flood stages was kept until 1943. 
The gauge was re-established in September, 1953, and daily 
flow records have been kept since that time. 

The river has a drainage area of 75.8 square 
miles at this point, and a summary of the flows on record is 
shown on the accompanying table. The greatest recorded mean 
daityWspring flow is 1,60 'c.f.s.* which occurred in 1954, 
Low flows of 1 c.f.s. have been recorded on several 
occasions, 

The 1941 recorded water levels show that the 
3.68 inches of rainfall during the period September 18 to 
September 20 produced a maximum mean daily flow of 2,480 c.f-.s. 
with a probable momentary peak flow of 3,820 c.f.s. at the 
gauge. The estimated peak flow through the trouble area for 
Ehisetlood 15) 45330 icsivse, which is equivalent to'a run-off 
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Re Future Flows 
(a) Probable Maximum 

The highest observed peak flow on the Neebing 
occurred on September 22, 1941 and was the result of an 84- 
hour rainfall of just less than 4 inches averaged over the 
watershed. 

The records of the few Northern Ontario storms, 
for which data are available, analysed during the summer of 


1955 revealed 5 occasions since 1923 when 4 inches of rainfall 
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t CeSeM.e - cubic feet per second per square mile. 
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MAXIMUM AND MINIMUM MEAN DAILY AND MEAN MONTHLY 
FLOWS FOR THE NEEBING RIVER 


Gauge at bridge 35 - Highway 17 - 5% miles west of 
Fort William, Ontario. 
Drainage area - 75.83 square miles 


Discharge in C.F.S. 
Year Month 


September 
October 
November 
December 


1952 


January 
February 
March 
April 
May 

1954 June 

July 

August 
September 
October 
November 
December 


January 
February 
March 
April 
May 
1955 June 
July 
August 
September 
October 
November 
December 
January 
February 
March 
1056). Apri 
May 
June 
July 
August 
September 


1943 | May 
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1942 May 
April 
1941 September 
October 

1940 April 
Bocaire NO Le ware 


Note: Records for 1940 to 1943 are for 
flood flows only. 
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(over 75 square miles) was exceeded in a storm. In addition 
from the UeS. Corps of Engineers' Report "Storm Rainfall in 
the U.S." 5 severe storms which occurred in northern Minne- 
sota and North Dakyta and which could have centred over the 
Neebing Watershed, were noted. Of these 10 storms the mest 
severe by a considerable margin was the Beaulieu, Minn. storm 
ef July 18 to 23, 1909. Beaulieu is about 300 miles from 
Fort William and there is no doubt in the mind of our hydro- 
meteornlogist that such a storm could occur over the Neebing 
area. If this storm had centred over the Neebing Watershed 
there would have been 10.3 inches during the heaviest 6-hour 
rainfall period and 12.0 inches for the 60-hour duration of 
the storm. The Beaulieu storm when transposed to the Neebing 
Watershed area and adjusted for maximum air moisture content, 
may be taken as the best estimate of probable maximum rainfall 
the presently available data permit. The study shows that the 
probable maximum flow at the gauge, in the event of sucha 
storm occurring over the watershed, would be 10,500 c.f.s. 
which is equivalent to a run-off rate of 138.5 c.S.m. 

When the construction of flood control works 
is contemplated, particularly in the case of large dams on the 
main streams, this figure would be a minimum value for design 
purposes. The rate of run-cff increases as the drainage area 
decreases, and therefore somewhat higher values would be 
‘required for works constructed farther upstream. 

(b) Hypothetical 

The policy in the past has been to provide 
flood protection to the extent of a flood 1-1/3 times greater 
by volume than the greatest flood on record. Such a flood 
used for design purposes has been designated as the "Hypo- 
thetical" flood. 

The greatest recorded flood flow on the 
Neebing River occurred on September 22, 1941, when a maximum 


mean daily flow of 2,480 c.f.s. was recorded. Increasing 
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this flood 1/3 by valume gives a maximum mean daily 
hypothetical flow of 3,300 c.f.s. with a possible momentary 
peat loweCi, O0UCsi ess lhis is equivalent to 4 run-cLieor 
60.0 C.Seme 

These figures are considered adequate for the 
design of lesser flood control structures where overtopping 
would not cause any risk of life or serious property damage 
and for the determination of the volume of storage required 
when flood control by means of reservoir storage is con- 


templated, 
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Fort William, April 1950. Ice and flood waters rise almost to the walls of private dwellings. 


May 1950. Balmoral Street flooded by overflow from the Neebing River. 


CHAPTRR 3 
THE FLOOD aND LOW FLOW PROBLeM 


1. Kind and Extent of Damages 

There are two distinct problems which arise 
as a result of the variation in flow of the Neebing River. 

It is either a case of too much or too little natural stream 
flow at the wrong time. 

Of the total 85 square miles of drainage area 
of the Neebing River only about 6 square miles lie within the 
boundaries. oi the icity of, Fort William and it 4s in this: area 
that most of the flood damage is experienced and the pollution 
becomes a problem. 

The damage consists of actual structural damage 
to buildings on the properties adjoining the river and to 
bridges crossing the channel. Much inconvenience is also 
caused through interruption of sewage facilities. Most of the 
sewer system is below the level of the river and is flooded 
during periods of high flow. At such times raw sewage is by- 
passed directly to the river or is backed up into basements, 
threatening the health and welfare of a large part of the 
city's population. Similarly, at times of low flow, wastes 
are stranded along the sides of the river and in backwater 
areas where they decay producing foul odours, creating a 
threat to health and spoiling the recreational value of the 
river. 

Much of the damage is intangible and is 
Giirrcult, to estimetewins dolilars.. but.no,doubt,there™is,a 
distinct loss through inconvenience and the health hazard in 
addition to the visible structural damages. 

From time to time the City Council has been 
faced with large claims for damages from citizens affected by 
the flooding. In the year 1950 alone, these claims amounted 


to $75,000. Such floods occur almost annually during the 
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spring break-up and often during the summer months following 
severe rainstorms. Thus over a period of years the damages 


amount to a considerable sum. 


Re Flood and Low Flow Conditions 
(a) Flooding 

The Neebing River with its low banks and 
shallow channel, has not sufficient channel capacity to con- 
tain the flood flows. The flooding not only affects the pro- 
perties adjoining the river, but about one-third of the homes 
experience trouble with sewers backing up when the river is in 
flood. The area which is affected is indicated on the 
accompanying plan.(Figure 1), 

Within the city there are seven bridges over 
the river where flooding occurs. One is owned by the Canadian 
Pacific Railway, two by the Canadian National Railway and 
four by the City. 

The Canadian National Railway bridge at Vickers 
Street and the Canadian Pacific Railway bridge are low timber 
structures on pile bents which seriously obstruct the free 
passage of flood flows and cause ice jams. 

A difference of as much as 22 inches in the 
level of the water above and below the bridge has been noted 
at the Canadian Pacific Railway bridge. Differences between 
the upstream and downstream water levels have also been noted 
at the Canadian National Railway bridge at Vickers Street, 
which indicate that the structures are obstructing the flow. 

The City has replaced the Vickers and Cameron 
Street bridges, which improves the normal flow conditions at 
these points but does not help the flood problem materially. 

Owing to the low nature of the surrounding land, 
it would be difficult to construct bridges with adequate 
clearances. This is particularly true of the railway bridges 


Since sudden changes in grade are not feasible. 
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May 1950. Flood waters from the Neebing River have risen to the underside of the C.N.R. bridge 
at Vickers Street. 
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May 1950, Another view of the C.P.R. bridge downstream from the Simpson Street bridge. 
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The Neebing River has a "drowned" mouth, and 
the water level in the last 2 miles of the river fluctuates 
with the levels of Lake Superior. The gradient of this stretch 
is extremely low in contrast to the high gradient of the river 
approaching the city and is probably the chief contributing 
factor to the flood problem, The flooding is further aggra- 
vated when high lake levels coincide with periods of high flows. 

The increase in frequency and severity of the 
flooding, in part, may be attributed to the changing conditions 
on the drainage area. The area is being cleared steadily, with 
less than 60 per cent now remaining under forest cover, and 
opened up by roads and ditches. The Lakehead Airport has been 
improved and expanded, and its large paved surfaces induce a 
rapid rate of run-off, all of which tends to increase the 
flood flows and reduce the normal flows of the intervening 
periods. 

(b) Low Flows 

Invaddition to the flood problem, pollution 
both during periods of high flows, when the sewers are flooded, 
and at times of low flow, when there is not sufficient natural 
flow to dilute and remove the city wastes, is a major concern 
in this area. 

The Neebing River receives pollution from 
several sources. Outside the city the river has a normal 
appearance and the only apparent pollution is from the natural 
drainage of farmlands. Within the city there is visible evi- 
dence of pollution, which increases and reaches a maximum at 
the outlet of the sewage treatment plant near the Canadian 
Pacific Railway bridge. The river from here to the mouth is 
heavily polluted and particularly obnoxious during the summer 
months, when the temperatures are high and there is insufficien’ 
flow to remove the wastes. 

From the flow records it will be noted that the 
natural flow often falls to 1 c.f.s., which is entirely inade- 


quate to flush out the lower river. 
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April 1950. With the proposed diversion, the water 
level will never exceed the capacity of the channel 
and ice flows, if kept moving, will not cause flood- 


ing. 


April 1950, C.P.R. bridge over the Neebing River 
downstream from the Simpson Street bridge. There 
is only 3 feet clearance in normal water level and 
when in flood it raises the water level and greatly 
aggravates flooding. 
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FLOOD REFERENCES 


"The . . .« « - Neebing and other streams are 
running stronger than for years. This will 
facilitate the driving of logs." Fort William 
Times-Journal, May 13, page 1, col. 5. 


Sewers and basements flooded, parts of streets 
covered, at Fort William. Fort William Times-— 
Journal CADri Wd Ov pasewl) cols de Apri lei 
PAgene ucO ls iin. 


Threat of flood, but no serious trouble, 
at Fort William. Fort William Times-Journal, 
Ma yihiewma ge le COl s,s 7 5 


At Fort William, "unprecedented in many years''. 
farm lands flooded, sewers backed up, homes 
flooded. Fort William Times-Journal, April 13, 
PAPC cole 1 Apne (pare. 500 ew oi. 


At Fort William, streets and basements flooded. 
Fort William Times-Journal, Sept. 22, page l, 
cols. 3-4-5, and cols. 6-7; and also memorands 
from City Engineer's note-book. 


At Fort William, the Neebing reported 12 to 18 
inches above normal, not flooding, "behaving 
very decently". Fort William Times-Journal, 
Juneuioe pase. cols hs\ page 9).col. 6. 


At Fort William, the river reported running 
very high, threat of flood. Fort William 
Times-Journal, Aug. 10, page 3, col. 3. 


At Fort William, the river reported six feet 
above normal. Fort William Times-Journal, 
Sept. 5, page 1, cols. 1-2, 


At Hort Widigam, 2.24 inches of rain. fell; 
damage to roads and culverts, and to one farm. 
Port Arthur News-Chronicle, June 5, photo; 
Fort William Times-Journal, June 5, page l, 
COM ea ans COns 54 


At Fort William, streets, basements, and under- 
pass flooded. Fort William Times-Journal, 
AprUley pacer col. 7: . April 18) page); 
CoOlssnO- Ver Apmis 19. page 1, col. 7. 


At Fort William, streets and basements flooded. 
Fort William Times-Journal, May 6, page l, 
cols. 1-2. 


At Fort William, the river was "up several 
feet", threat of flood, but apparently no 
actual flooding. Fort William Times-Journal, 
Apri page ey col.) 55° April’ 16, page 1; 
COL! Os 


At Fort William, some parts of the city floode 
peak expected "this afternoon" (May 1). Port 
Arthur News-Chronicle, May 1, page 2; Fort 
William Times-Journal, May 1, page l. 
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May 1950. Flood waters rise close to homes on River Avenue. 
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May 1950. Flood waters at Alexandra Street and William Street two blocks from the Neebing 
River channel. 


CHAPTER 4 
REMEDIAL MEASURES 


ly; Degree of Flood Protection 

Protection against a maximum flood in Fort 
William would require a channel of sufficient size to accom- 
mocate a peak flow of 10,500 c.f.s. or reservoirs to provide 
about 28,620 acre feet* of storage on the Neebing River and 
its tributaries. This amount of potential storage does not 
exist on the watershed and if it did the cost of its develop- 
ment would be prohibitive. The reservoir site at the forks 
which was part of the abandoned diversion scheme is the best 
on the watershed and would be part of any flood control scheme. 
It has a capacity of 1,880 acre feet which is only about 7 per 
cent of the total storage required for full flood protection, 
Therescre it is obviously necessary to settle for something 
less. 

The policy of this Department in Southern 
Ontario has been to provide protection against floods 1-1/3 
times greater by volume than the greatest flood on record. 
This is called the Hypothetical or design flood. However, 
where dams are used for flood control they must be designed 
to discharge the probable maximum flood and, if the Hypo- 
thetical flood is exceeded, there would be flooding below but 
to a lesser degree. 

The greatest recorded flood at Fort William 
occurred on September 22, 1941, as a result of an 84-hour 
rainfall of just less than 4 inches (averaged over the water- 
shed), The records for the Neebing gauge date from 1941 only, 
and have a ten-year gap during the interval between 1943 and 


1953. Based on the 1941 flood, however, and an estimated 


ee ee ee 


* Anmeiowe: footeof water sis an, area of 1. acre .of water with 
a depth of 1.foot. The term is used instead of cubic 
feet or gallons to avoid astronomical numbers. 
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EL0z 
"Channel Capacity"* of 560 c.f.s., protection against the 
hypothetical flood would require at least 7,344 acre feet of 
storage. The surveyed site at the forks has a capacity of 
1,880 acre feet. Therefore (7,344 - 1,880) or 5,464 acre feet 
of additional storage would be required upstream from the 
forks site. 

Owing to the lack of hydrometric records it is 
not known just what degree of protection the storage in the 
forks site alone would previde, but a considered opinion is 
that, barring ice jams at the railway crossings it would be 
sufficient to control an average spring flood. 

A probability curve for rainfall which has been 
prepared using meteorological records shows that a storm such 
as occurred in 1941 could be expected once in twelve years and 
for the hypothetical flood about once in fifty years. Although 
probability curves are theoretically correct, too much reliance 
should not be placed on their return period owing to the ab- 
normal climatic conditions experienced in the last two decades. 
For instance a frequency curve for the Grand Watershed prepared 
from flow records dating from 1914 to 1939 showed that the 
great flood of 1938 was a "once in a hundred years" flood, 

Yet it has been exceeded 4 times since, vizpi vinithe spring of 
1942 and was greatly exceeded in the spring floods of 1947 and 


1948 and the flood following Hurricane Hazel in 1954. 


zo Negbing Dam and Reservoir and Diversion Scheme 
Over the years many proposals to overcome the 


problems of floods and pollution have been put forth. Storage 


ee — 


* The channel capacity is the rate of flow or stage in the 
river at the trouble area which just reaches the top of 
the bank or, in Fort William's case causes water to back 
up into the sewers. The channel capacity value is 
necessary to determine the storage required for flood 
control and is found by a test (yet to be made) which 
involves timed readings taken during a flood period by 
the gauge reader and another observer at the critical 
point noting the exact times when the flood waters rose 
to and later receded to the required stage at the 
critical point. 
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ed 
reservoirs outside the city limits would be the ideal solution, 
and a rough survey of the watershed was made in 1942 by the 
city engineer, to determine if suitable sites were available. 
This survey was disappointing as no large reservoir site was 
found. 

Diversions to the Kaministikwia and the 
MacIntyre Rivers were alsn considered, but the size of channels 
required to carry off the surplus flood waters made these 
Schemes impractical. Also, this method did not provide any 
relief for the pollution problem. 

A combination of the two methods was proposed, 
and to this end the firm of R. K. Kilborn & Associates Ltd., 
consulting engineers, was engaged to investigate and report on 
the scheme. The necessary field surveys were carried out 
during the summer of 1955, and their report was submitted in 
September of that year. 

This report recommended the construction of a 
dam on the main Neebing River just below the confluence of the 
South Branch in conjunction with a diversion channel from the 
reservoir to the Kaministikwia River as indicated on the 
accompanying plan. Structures at this point would control the 
run-off from 73.5 square miles, or over 86 per cent of the 
total watershed area, 

The dam would be of the rolled earth fill type 
with a concrete sluiceway fitted with two 9- x 12-foot gates 
to regulate the high flows and a valve-controlled discharge 
tube for regulating the low flow discharges. The sluiceway 
would be of the low level type with gates designed to handle 
flood discharges up to approximately 5,000 c.f.s. The dam 
would be 270 feet long at the crest with a maximum height 
above the river of 43 feet. The reservoir would have a storage 
capacity of 1,880 acre feet and would extend back from the 


dam a distance of 2 miles along each of two arms. 
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The proposed channel, which would be concrete- 
lined throughout, was to follow a route generally south-east 
to the easterly limit of the Canadian National Railway yards 
thence approximately due south to the Kaministikwia River, a 
total distance of about 2.5 miles. The channel was to have a 
bottom width of 10 feet with side slopes of 1$ to 1 and a 
depth of 15.8 feet. Designed to carry a maximum depth of 
water of 12.8 feet, the channel would safely discharge 
3,000 c.f.s. However, due to circumstances beyond the control 
of the Authority, the location of this scheme has now been 
abandoned. There may be other methods for controlling the 
floods in Fort William and one or more are now under con- 
sideration. Before any further definite scheme can be proposed 
additional investigations will have to be carried out in the 


watershed and it is planned to do this in the very near future. 
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ABBREVIATIONS, EQUIVALENTS AND DEFINITIONS 


Abbreviations 


GE Clre tke is the abbreviation for acre foot which 
Ws equivalent to 43,560 cubie feet’ and 
is the quantity of water required to 
cover one acre to a depth of one foot. 


C.S-M, is the abbreviation for cubie feet per 
second per square mile and is: the average 
number of cubic teet of water flowing per 
second from each square mile of drainage 
area. 


celeS. is the abbreviation for cubic feet per 
second and is the unit generally used to 


express discharge or the rate of flow. 


M.P.N. most probable number 
OF M.p.n. 


Visor ‘mils. millilitre 


opaearde ™ parts per billion 

ORD spi Os 

PaP.Ms parts per million 

OG Up. Dal. 

PH or) ph value measure of acidity or alkalinity 


Equivalents 


eG eT. S's =-6.25 imperial gallons per second 
IC, eS s = 1.98347 acre feet or approximately 
for, > day 2 acre feet 

EGE ip Sie ie = 724 acre feet 


for 1 year 
SG. SiG’. = 271,472 imperial gallons 
1,000,000 imperial gallons per day = Vreotey fh 


Definitions 


BOOST STORAGE is the storage required to increase the 
head of water over the discharge tubes 
in order that they may be able to dis- 
charge the required flow. 


CHANNEL CAPACITY or “IN-BANK" FLOW is the maximum flow 
which is contained within the river banks 
and does not overflow the adjacent low lands. 


CHANNEL CAPACITY STORAGE is the volume of water that 
must be impounded in order that the stream 
flow will not exceed the channel capacity 
flow or stage. 


(ii) 


CONSERVATION STORAGE is that volume of water remaining 
in a reservoir which may be used to augment 
the low flows and is equivalent to the 
maximum storage capacity of the reservoir 
less the dead storage, evaporation and ice 
losses and the space reserved for flash 
floods. 


DAM is a structure in and across a river valley to 
impound, control and otherwise regulate the 
river flow. 


DEAD SfURAGE is the amount of water kept in a reservoir 
at all times for the purpose of protecting 
the artificial and natural water seals at 
the base of the dam, 


DISCHARGE TUBE or CUNDUIT is an opening through the base 
of the spillway to provide means for dis- 
charging water when the water level of the 
reservoir is below the spillway level. 


FLOOD is an overflow or inundation coming from a river 
or other body of water. 


FLOOD CONTROL is the prevention of flooding by control- 
ling the high water stages by means of 
storage reservoirs, dikes, diversions or 
channel improvement such as widening, deep- 
ening and straightening. 


FLOOD CONTROL STURAGE is the total volume of water that 
must be impounded during a given flood in 
order that the stream flow will not exceed 
the channel capacity flow or stage and is 
equal to the sum of the channel capacity, 
dead, boost and operational storages. 


FLOOD CREST is the maximum height or stage that the 
flood waters reach during any one flood 
period, 


FLUOD HYDROGRAPH - a hydrograph which covers only the 
flood period or time interval during which 
the river flow is above the flood stage. 


FLOOD RATIO is the rate of peak flow to the average flow 
for the flood period. 


FLOOD STAGE is an arbitrary flow stage which varies 
from place to place and from season to season 
and is that flow or water level at which the 
water threatens to do damage, 


FREEBUARD is the vertical distance between the maximum 
permissible water level and the top of the 
dam ornvdikes} 


HYDRAULICS as applied to conservation deals with the 
measurement and control of run-off from 
river drainage basins. 


HYDROGRAPH is a plot of flow against time and is a 
correct expression of the detailed run-off 
of a stream resulting from all the varying 
phvsical conditions which have occurred on 
the drainage area above the gauging station 
previous to the time which it represents, 
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HYDRULOGY is the science which deals with the occur- 
Pence: and) distribution of water in its 
various forms over and within the earth's 
surface. As applied to conservation it 
deals more specifically with that portion 
of the hydrolegic cycle from precipitation 
Toy ne-evaporatilon on, return of the water 
to the seas and embodies the meteorological 
phenomena which influence the behaviour of 
the waters during this phase of the cycle. 


OPERATIONAL STORAGE is additional storage that is 
required to provide’ a safety factor’ to enable 
the controller to regulate the discharge 
from a dam so as not to exceed the channel 
capacity flew or stage. 


RATE OF RUN-OFF is the rate at which water drains from 
an area. Usually expressed in cubic feet 
per second (c.f.s.). 


RATE OF RUN-OFF PER SQUARE MILE is the average number of 
cubic feet per second of water flowing 
from each square mile of area drained 
(o,f. Ss. /s0e7 ma. or) 6, oem). 


RESERVOIR is the body of water created by the construc- 
tion of a dam. 


RESERVOIR CAPACITY is the maximum amount of water that 
may be contained within the reservoir 
without exceeding the maximum permissible 
water level. Usually expressed in acre 
feet. 


RUN-OFF is the amount of water which reaches the 
open stream channels and may be broadly 
defined as the excess of precipitation over 
evaporation, transpiration and deep-seepage. 


RUN-OFF DEPTH IN INCHES is the depth to which the area 
would be covered if all the water flowing 
from it were conserved and uniformly distri- 
buted over the surface. 


SPILLWAY is that part of a dam over or through which 
the water is discharged. 


SPILLWAY CAPACITY is the maximum amount cf water that 
may be discharged over the spillway without 
exceeding the maximum permissible water level 
in the reservoir. 


STREAM GAUGE is a measuring device used to determine the 
elevation of the water surface at selected 
points - usually a graduated rod fixed in 
an upright position and set to a known ele- 
vation from which the gauge readings are 
obtained by direct observation. Automatic 
type gauge is a mechanically operated record- 
ing instrument which gives a continuous 
record of water surface elevations. 


WATER or CLIMATIC YEAR is a 12-month period from October 
1 to September 30. The water year was found 
to be a more convenient form than the 
calendar year for the purpose of stream flow 
studies as it groups together those months 
in which the water lnsses due to evaporation 
and vegetation demands are at a minimum 
(October - March) and those during which the 
lusses are high (April - September). 
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